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MmmHfr  *r  block  mm*w) 


is  plan  for  flood  damage  reduction  and  recreation  improvements  at  Chaska 
consists  of  a  flood  bypass  channel  on  East  Creek,  a  diversion  channel  on 
Chaska  Creek,  and  levee  and  interior  drainage  improvements  along  the  Minne¬ 
sota  River,  a  recreation  trail  system,  and  appropriate  floodplain  regulation 
measures.  The  recreation  trails,  plantings,  and  aesthetic  treatment  of 
structures  should  offset  adverse  effects  of  the  plan,  which  Include  relocation 
of  13  residents t 


JOHNSON/37206/ Jelt 


DAVIU-tf’P-A 


*  23  October  1974 


The  Comics  loner 
Vsnuetotn  rensrtuent  of  Katursl 
Resource* 

Car?  t  anal  *  l  Ku  i  Id  1  og 

3i*  Paul,  lUtincsots  15101 


Dear  Sir i 


In  aceordjsr.ee  with  Public  Iw  '/£-'•  34  pcrtainiiy  to  c  act'd ; n.'U : on  proce¬ 
dures  on  oarer  resources  reporta  .—.vl  Public  ?«■>»*  f 5-624  nor tp ins ng  to 
fish  J‘nd  Wildlife,  T  «?;•  ins  losing  «  C-'r-y  ci  v.y  prrsooced  r court,  together 
with  pertinent  papers,  on  Minnesota  Si  vs**  et  Chits  ka,  .Minnesota. 

In  eccoi'dr\»ce  with  Section  10!'.(2)(C1  of  the  Rational  EriVlt»a:er>l.d  Policy 
Ant  of  1969  (.Public  L  w  Vl-lSf;),  ?.  «a  inclosing  a  droit  ocv> rott.-erita t 
3tat.«>sert  for  year  co>  *..co“s, 

1  ustiU  ftpofcp  iate  resolving  year  co- sm '-ra  «ed  rcco-^ei’da t i ons  on  tV»o 
retort  sod  t  .e  craft  enri rcntsenrsl  str ta-.cr.t  w.  thin  90  d.-.ys ,  or  ?reier» 
nl»ly  at  each  otrllac  dire  os  s-ny  ha  r.ovvc'.iirnt ,  including  cue  views  of 
t*>e  fluency  responsible  lor  fisa  cod  wildl-ie, 

A  cooy  of  the  t rsnS'5.1 t  i  *  l  letter  will  be  furnished  you  whoa  the  report 
is  trana^i rtftd  to  r.onjuess  by  the  Secretary  ci  tha  ‘x>y. 

?}nee**eiy  ysars. 


2  :ncl 

1.  Report 

2.  Env  r or rents!  ft« cement 


CYi  ”nr<h  <isntr?*l  rivisien  vd 
ft.  .  nl  •'irjrirj^v'i 
'n.-Vv  ■»<  u  iroac  '; ”f  vd 
Pending  Pile  -  IV.PII-G IA-P 


C.  r: vr/.-Lii,  XI. 

1.;  cut ciisnf  » oeeral,  Ul'A 
Ch  of  cf  Er,;,‘&e«r* 


9lc« 


RETURN  TO  PAEN-CWP-A 


REGISTERED  I'ATL  -  RETURN  RECEIPT  RITiU l.STj:J> 


JOnMSOH/37206/Jek 


DAEK-CUP-A 


23  October  1974 


Honorable  Hendell  P .  f  nderaon 

Covernor  of  Minnesota 

St.  Paul,  Minnesota  55101 


Bear  Coventor  And arson i 

lo  accordance  with  Public  Law  76-534  pertaining  to  coordination  proce¬ 
dure*  on  water  resource*  reports  and  Public  Law  £5-624  pertaining  to 
fish  and  wildlife,  a  copy  of  ey  proposed  report,  together  with  pertinent 
papers,  on  Minnesota  Siver  at  Chaska,  Minnesota,  is  being  furnished  the 
Ccwroi ssioner,  Minnesota  Department  of  Natural  Resources,  ns  your  designated 
representative,  for  review  and  eacnent,  prior  to  transfusion  of  the  report 
to  Congress. 

Sincerely  yours. 


V.  C.  CTviiJSLB,  JR. 
LUuteranc  Central,  USA 


JOHNSON/37206/ jek 


*  f 

DAEH-CNP-A  ,  ,  23  October  1974 


honorable  Roper*  C.  B.  Morton 
Secretary  of  the  Interior 
Washing  ton,  D.  C.  2C240 


Dear  Hr.  Secretary: 

In  accordance  with  Public  Lew  C5-624  pertaining  to  fish  and  wildlife 
sod  with  established  coordination  procedures  o:\water  resources  repnrrs, 

T  aa  inclosing  for  your  information  17  copies  oi  xy  proposed  report* 
together  with  pertinent  papers,  on  Minnesota  R^ver  at  clwiska,  Minnesota. 

In  accordance  with  Section  102(2)<C)  of  the  national  Environmental  Policy 
Act  of  1566  (Public  Law  $1-190),  I  ms  inclosing  a  draft  eiwironvental 
Stateccot. 

I  would  appreciate  receiving  your  co?*jents  and  recoroendations  on  the 
report  and  the  craft  environ.aer.tal  etf'ttrmeut  within  90  days,  or  prefer¬ 
ably  at  ouch  curlier  date  as  t;sy  be  convenient. 

Sincerely  yours. 


2  lucl 

1.  Rcoore 

2.  Environmental  Stater  one 


"  W,  C.  CRT UHLS,  JR. 

Lieutenant  General,  USA 
Chief  of  Engineers 


CF: 


North  Central  Division  vd 

St.  Paul  District  ud 


Reading  File  -  DAEN-CWA-D 


RETURN  TO  DAEN-CWP-A 


DAER-CWP-A 


> 


23  October  1974 


Honorable  Bari  L.  iJut* 
Secretary  of  Agriculture 
Washington,  D.  C.  20290 


Deer  Hr.  Secretary: 

In  accordance  with  established  coordination  procedures  on  water  resources 
reports,  I  aw  nclosirg  tor  your  information  five  ccvpJca  ot  iny  proposed 
report,  together  with  pertinent  papers,  on  Ilinr.esota  River  at  Cite  ska, 
Minnesota. 

In  accordance  with  Section  lt’2(2)(C)  of  the  National  Environmental  Policy 
Act  of  1969  (Public  Law  91-190),  1  as  inclosing  a  draft  environmental 
statement. 

T  would  appreciate  receiving  your  co-'-ents  and  rec<v'*Msnda  cions  on  the 
report  and  the  drafr  environmental  state-.  «ot  within  90  day*,  or  prefer¬ 
ably  at  aueh  earlier  date  as  nay  be  convenient. 

Sincere ly  yours. 


2  fuel  w.  C.  CRISBLE,  JS. 

1.  Report  Lieutenant  Ceneril,  USA 

2.  Environmental  Statement  Chief  of  Engineer* 


CP: 

North  Central  Division  wd 

St.  Paul  District  \td 
River  £<  Harbor  Hd  wd 

Reading  File  -  DAEN-CWA-D 


RETURN  TO  BAEH-CWP-A 
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DAEN-CWP-A 


23  October  1974 


Honorable  Claude  S,  Srinagar 
Secretary  of  TrAn#port*t ion 
Washington,  D,  C«  2C390 


Deer  Hr.  Secretary: 

In  accordance  with  established  coordinate  ton  procedures  on  water  resource# 
report#  and  your  instruct  ions,  I  ma  forward  in  *«  to  the  Chief,  Port#  «n<l 
Waterway#  P landing  Stall1  .four  copies  of  ry  proposed  report,  together  with 
pertinent  paper#,  on  Minnesota  River  «t  Chaeka ,  Minnesota. 

In  accordance  with  Section  102<2)<C)  of  the  Hitional  FnvJronmatal  Policy 
Act  of  1969  (Public  _ow  51-190),  I  aw  inclosing  a  draft  environscental 
#t*t*s*oe. 

7  would  nppracirt#  receiving  your  cc«s^nt#  end  recoc^etaJatlcm#  ow  the 
resort  and  the  draft  environmental  ut.Qz&i-evt  within  90  doys,  or  p*  efar- 
nbly  at  such  earlier  data  a#  vay  be  convenient. 


Sincerely  your#. 


W.  C,  CRTintB,  JR. 
Lieutenant  (eaeral,  USA 
Chief  of  Engineer# 


CTt 

Chief,  Port#  and  Waterway#  Pltnainf  Staff 
w/2  ire  l  (4  cys) 
l.  Report 

7,  EnvJ  rotsrvntel  Statement 


CP: 

Forth  Central  Division  wd 
St.  Paul  District  wd 
River  &  i'-  i  or  IcT  wd” 

Reading  Ftl.  -  DAEN-CWA-D 

RETURN  TO  DAEF-CWP-A 


JOHNSON/37206/ Jek 


PAFK-CWP-A 


‘  23  October  1974 


Honorable  Casper  U.  Weinberger 
Secretary  of  Health,  Education, 
end  Vlelfare 

Washington,  D.  C.  20201 


Deer  Mr.  Secretary: 

la  accordance  with  established  coordination  procedures  on  water  resources 
reports,  I  ?tn  inclosing  two  copies  of  ray  proposed  report,  together  with 
pertinent  papers,  on  Minnesota  River  at  Chaska,  Minnesota, 

In  accordance  with  Sect'on  102(2)(C)  of  the  National  Environmental  Policy 
Act  of  1069  (Public  Lew  Sl»l90) ,  I  sts  inclosing  e  draft  envlrornttntel 
statement. 

1  would  appreciate  receiving  your  corrects  and  recoarendations  on  the 
report  and  the  draft  environmental  statement  within  SO  days,  or  prefer¬ 
ably  at  such  earlier  date  «a  toy  be  convenient. 

Sincerely  youre. 


2  loci  (dupe) 

1.  Report 

2.  Environments!  Statement 


V.  C.  CRI3SIX,  JR. 
Lieutenant  general,  USA 
Chief  of  Engineers 


CF:  North  Central  Division  wd 
St.  Paul  District  wd 
River  &  Harbor  Sd  wl 
Reading  File  -  DAEN-CWA-D 

RETURN  TO  DAEN-CWP-A 


JOHNSON /37206/jek 


DAJTN-Cyp-A 


23  October  1974 


Mr.  Franci  a  T.  Mayo 
Region*!  .'do:  ni  strator 
Environ'reatftl  Protection  Agency 
1  North  Wslker  Drive 
Chicago,  Illinois  60605 


Dear  Mr.  Kayo: 

In  accordance  with  established  coordination  procedures  on  water  resources 
reports  er.d  letter  frov  the  Adr-iu:  strator  of  the  Environmental  Protection 
Agency  da i ad  ?1  October  1971,  I  r,?.  : r-closirg  for  your  ii»f  orcati  or.  seven 
copies  of  t'.e  proposed  report  of  the  Chief  of  Engineers,  together  with 
pertinent  paoers,  on  Minnesota  River  at  CVsska,  Minnesota. 

In  accordance  with  Section  l02(2)(C)  of  the  National  Environmental  Policy 
Act  of  IS6V  (Public  I s<\t  91-190),  I  mo  inclosing  a  draft  environmental 
st a  truer. t. 

I  would  appreciate  receiving  your  currents  end  tec  o^-enda  cions  on  the 
reeort  and  the  draft  en« ron-aental  sta*ei-«nt  within  90  diys,  or  prefer¬ 
ably  at  such  earlier  data  as  =-ay  bs  convenient. 

Sincerely  yours. 


2  lncl  (7  cys)  MARVIN  V.  REES 

1.  Resort  Coloiul,  *>.rps  of  Engineers 

2.  Ea.'l ror-ental  Statewert  Executive  Director  ci  Civil  V.’orks 


CP: 

North  Central  D  v  e:or.  wd 

St.  Paul  1)  str’Ct  wd 

THver  h  i rLior  "d  ud 

Reading  Rile  -  DAF.N-CUA-D 

Exec  OCE,  Reading  Pile  -  PAEH-A-7X 
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DAEN-CWP-A 


23  October  1974 


Honorable  Walter  Y.  Vends te 
United  States  Senate 
Washington,  D.  C.  20 >10 


Dear  Senator  Moods le: 

There  are  furnished  tor  your  ' nfometfon  n  copy  of  t ha  oroposed  report 
of  the  C!We£  of  Eng  incers  and  a  cony  of  the  nsp*ort  of  the  .'tonrd  oi  Engi¬ 
neer!  for  Riverr  and  harbors,  on  Minnesota  ii.  vec  at  CItaeko,  K  nnesota. 

To  accordance  with  existing  law  rtiid  established  coordinat'd*  procedures, 
this  report  is  being  furnished  the  Cv  sjhre r  of  the  Minnesota  Dapart- 
>~erU  of  natural  Resources,  the  Secretary  of  the  interior,  the  Secretary 
of  Agriculture,  the  Secretary  of  Trarsnortucion,  the  Secretary  of  health, 
Education,  and  Welfare,  and  the  Regional  Administrator  of  toe  Erur  ronrantal 
Throtection  Agency,  for  review  and  eocene,  pri or  to  transviseion  o£  the 
reoort  to  Congress. 


Sincerely  yours. 


2  Tool 

1.  Cy  rept  COE 

2.  Cy  rept  iihit  3d 


EARLY  J.  RUSH  TH 
Colonel,  Corns  of  Engineers 
Assistant  Director  of  Civil  Works, 
Upper  Mississippi 


SIMILAR  LETTERS  WERE  SE1IT  TO  THE  FOLLOWING  THE  SAKE  DATE: 

Honorable  Hubert  H.  Humphrey,  US  Senate 
Honorable  Ancher  He l sen.  House  of  Rop9. 

CF:  Worth  Central  Division  wd 
St.  Paul  District  wd  _ 

River  it  i'orjor  rid  vJ 

Lording  File  -  FAKU-CJA-D 

Exec  OCE,  Reading  File  -  DAEH-RX-A 

RETURH  TO  DAEN-CWP-A 
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mm.Yro 
ATTENTION  OPl 


DAEN-CWP-A 


DEPARTMENT  OF  THE  ARMY 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS 
WASHINGTON,  D.C.  20314 


23  October  1974 

t 


Mr.  Thomas  W.  Barry 
Branch  Chief,  Natural  Resources 
Division 

Office  of  Management  and  Budget 
Room  8026,  NEOB 
Washington,  D.  C.  20503 


Dear  Mr.  Barry: 

There  is  furnished  for  the  advance  information  of  the  Office  of  Manage¬ 
ment  and  Budget  a  copy  of  the  proposed  report  of  the  Chief  of  Engineers, 
together  with  accompanying  papers  and  a  copy  of  the  Draft  Environmental 
Statement,  on  Hlaae*ji*  Rivet  at  C lu aka,  Elnaraot*. 


Appropriate  State  and  Federal  representatives  have  been  requested  to 
comment  on  this  report  in  accordance  with  the  provisions  of  existing 
law.  When  the  views  of  the  agencies  have  been  received  an  additional 
copy  of  the  report  will  be  furnished  the  Director,  Office  of  Management 
and  Budget  by  the  Secretary  of  the  Army,  together  with  the  proposed 
letter  of  transmittal  in  compliance  with  Section  4  of  Executive  Or^er 
No.  9384,  4  October  1943. 


3  Incl 

1.  Report 

2.  Suomary 

3.  Draft  Environmental 
Statement 

CFl  OCT,  Mr.  fotrd  v/iacl 

Forth  Central  Divio  ion  w/3  cyo  rept*  COE  &  R&H  3d  wd 
.  rt.  T-.'vl  Liurict  ».?/ 3  eva  repio  COE  &  E.63  Bd  vd — 

River  6  Harbor  ad  wd 

HETOPJI  TO  tmKJW 


Sincerely  yours, 

MARVIN  W.  REES 

Colonel,  Corps  of  Engineers 

Executive  Director  of  Civil  Works 


EMG  FL  171,  Jan  73 


MFLY  TO 
ATTENTION  Oh 


DAEN-CWP-A 


DEPARTMENT  OF  THE  ARMY 

OFFICE  OF  THE  CHIEF  OF  ENGINEERS 
WASHINGTON,  D.C.  20314 


SUBJECT:  Minnesota  River  at  Chaska,  Minnesota 


THE  SECRETARY  OF  THE  ARMY 


1.  I  submit  for  transmission  to  Congress  the  report  of  the  Board  of 
Engineers  for  Rivers  and  Harbors,  accompanied  by  the  reports  of  the 
District  and  Division  Engineers,  on  improvements  for  flood  control  and 
related  purposes  at  Chaska,  Minnesota,  in  partial  response  to  a  resolu¬ 
tion  of  the  Committee  on  Public  Works  of  the  House  of  Representatives, 
United  States,  adopted  10  May  1962,  concerning  the  advisability  of  further 
improvements  in„the  Minnesota  River  Basin  for  navigation,  flood  control, 
recreation,  low  flow  augmentation,  and  other  related  water  and  land 
resources.  It  is  also  in  partial  response  to  an  item  in  Section  6  of  the 
Flood  Control  Act  approved  22  June  1936. 

2.  The  District  and  Division  Engineers  recommend  construction  of  a 
flood  control  project  at  Chaska,  Minnesota,  consisting  of  a  0.  9-mile 
long  diversion  channel,  a  1.  2 -mile  long  flood  bypass  channel,  1.  1  miles 
of  upgraded  levee,  0.  6  mile  of  new  levee,  and  appurtenant  works.  These 
structural  features  would  be  supplemented  by  a  sound  local  program  for 
controlling  flood  plain  land  use  and  development  in  remaining  flood  plain 
areas  in  accordance  with  State  law.  The  total  cost  of  the  project  is 
estimated  at  $9,543,000,  of  which  $8,014,000  is  Federal.  Total  annual 
charges  are  estimated  at  $579,000,  including  $18,000  for  non-Federal 
maintenance,  operation,  and  replacement.  Annual  benefits  are  estimated 
at  $771,  000,  and  the  benefit-cost  ratio  is  1.  3. 

3.  The  Board  of  Engineers  for  Rivers  and  Harbors  concurs  generally  in 
the  findings  of  the  reporting  officers  and  recommends  construction  of  the 
improvements  at  Chaska  subject  to  certain  items  of  local  cooperation. 

4.  I  concur  in  the  views  and  recommendations  of  the  Board.  Use  of  the 
currently  prescribed  interest  rate  of  5-7/8  percent  would  not  significantly 
change  the  benefit-cost  ratio. 


W.  C.  GRIBBLE,  JR. 
Lieutenant  General,  USA 
Chief  of  Engineers 


IMPLY  TO 
attention  or  -. 


DEPARTMENT  OF  THE  ARMY 

BOARD  OF  ENGINEERS  FOR  RIVERS  AND  HARBORS 
KINGMAN  BUILOJNG 
FORT  BEL.VOIR.  VIRGINIA  22060 


DAEN-BR  9  July  1974 

SUBJECT:  Minnesota  River  at  Chaska,  Minnesota 


Chief  of  Engineers 
Department  of  the  Army 
Washington,  D.  C. 


1.  Authority.  --This  report  is  in  partial  response  to  the  following 
resolution  adopted  10  May  1962: 

Resolved  by  the  Committee  on  Public  Works  of  the  House  of 
Representatives,  United  States,  That  the  Board  of  Engineers 
for  Rivers  and  Harbors  be.  and  is  hereby,  requested  to  review 
the  report  of  the  Chief  of  Engineers  on  the  Minnesota  River, 
Minnesota  published  as  House  Document  230,  74th  Congress, 

First  Session  and  other  pertinent  reports,  with  a  view  to 
determining  the  advisability  of  further  improvements  in  the 
Minnesota  River  Basin  for  navigation,  flood  control,  recrea¬ 
tion,  low  flow  augmentation,  and  other  related  water  and  land 
resources. 

It  is  also  in  partial  response  to  an  item  in  Section  6  of  the  Flood 
Control  Act  approved  22  June  1936. 

2.  Description.  --The  city  of  Chaska  is  in  Carver  County,  Minnesota, 
on  the  left  Dank  of  the  Minnesota  River  about  20  miles  southwest  of 
Minneapolis.  Most  of  the  developed  portion  of  the  city  is  subject  to 
flooding  from  the  Minnesota  River,  and  Chaska  and  East  Creeks.  At 
Chaska,  the  Minnesota  River  drains  about  16,  600  square  miles  of 
gently  undulating  prairie.  Chaska  Creek  drains  about  15  square  miles 
and  flows  through  the  west  end  of  the  city,  and  East  Creek  drains  about 
11.  8  square  miles  and  flows  through  the  northeast  side  of  the  city. 

Both  creeks  enter  the  Minnesota  River  within  the  corporate  limits 

of  Chaska. 

3.  Economic  development.  -  -The  population  of  the  East  and  Chaska 
Creek  watersheds  was  approximately  5,250  in  1970,  including  4,350 
within  the  city  of  Chaska.  Large  tracts  of  land  annexed  in  1963  and 
1967  brought  the  city  to  its  present  size  of  approximately  15  square 
miles  which  includes  Jonathan,  the  largest  planned  community  in 
Minnesota.  The  current  Jonathan  population  of  2,  000  is  projected 


DAEN-BR 

SUBJECT:  Minnesota  River  at  Chaska,  Minnesota 

to  increase  to  50,000  by  the  year  2000.  Although  most  of  the  employment 
for  the  increased  population  will  be  in  the  Minneapolis-St.  Paul  metropolitan 
area,  it  is  estimated  that  18,  000  new  jobs  will  be  created  within  Jonathan 
by  the  year  2000. 

4.  Existing  or  authorized  improvements. --Federal  flood  control  proj¬ 
ects 'on~tEe~MlnnesotFl?Iver-Have-no^I^ufic  ant  effects  on  flood  stages 
at  Chaska.  A  levee  to  protect  the  city  from  Minnesota  River  flooding 
was  constructed  by  local  interests  following  floods  in  1951  and  1952. 

The  Corps  of  Engineers  cooperated  with  the  city  in  making  emergency 
repairs  to  the  levee  after  it  was  breached  and  overtopped  by  the 

1965  flood.  The  levee  was  raised  during  Operation  Foresight  prior 
to  the  1969  flood  but  was  not  tied  into  high  ground  at  either  end. 

Following  the  flood,  portions  of  the  emergency  works  were  removed 
to  facilitate  interior  drainage  and  normal  transportation  operations. 

In  1968,  the  Jonathan  Development  Corporation  constructed  Lake  Grace, 
a  72-acre  recreation  lake  created  by  a  dam  in  the  Upper  East  Creek 
watershed.  The  corporation  also  has  another  lake  under  planning. 

Although  these  lakes  do  not  have  any  designated  flood  control  storage, 
their  combined  retarding  effect  should  tend  to  offset  any  increases  in 
peak  flows  due  to  urbanization  of  the  watershed. 

5.  Floods  and  damages.  — Flooding  in  Chaska  has  occurred  frequently 
from  high  stages  on  the  Minnesota  River.  The  maximum  flood  of 
record  occurred  in  April  1965,  and  caused  tangible  flood  losses  estimated 
at  $2.  5  million  based  on  1973  price  levels.  Other  recent  damaging 
floods  at  Chaska  from  the  Minnesota  River  occurred  in  1951,  1952, 

1957,  1962,  1968,  and  1969.  The  last  major  flood  on  Chaska  and 

East  Creeks  occurred  in  July  1951.  Repetition  of  such  a  flood  from 
the  creeks  could  cause  extensive  damages  under  present  conditions 
since  overflow  could  pond  to  depths  exceeding  15  feet  behind  the  existing 
levee  system. 

6.  Improvements  desired.  --The  Chaska  City  Council  has  consistently 
expressed  the  desire  for  relief  from  flood  damages.  A  preliminary 
plan  to  divert  East  and  Chaska  Creeks,  combined  with  upgrading  the 
existing  levee,  was  supported  at  a  citizen's  committee  meeting  in 
September  1972,  and  at  public  meetings  in  November  1972  and 

June  1973. 

7.  Plan  of  improvement.  — The  District  Engineer  finds  that  the  most 
practical  and  economically  feasible  solution  to  the  flood  problem  at 
Chaska  includes  a  0.  9 -mile  diversion  channel  on  Chaska  Creek,  a 

1.  2-mile  flood  bypass  channel  on  East  Creek,  1. 1  miles  of  upgraded 
levee,  0.  6  mile  of  new  levee,  and  appurtenant  works.  The  project 
would  be  designed  to  provide  protection  against  the  intermediate  regional 
flood  from  the  creeks  and  the  Minnesota  River.  The  proposed  improve¬ 
ment  would  require  construction  of  two  city  street  bridges,  two  county 
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highway  bridges,  one  United  States  highway  bridge,  and  three  rail¬ 
road  bridges,  and  modification  of  one  State  highway  culvert  and  embank¬ 
ment.  In  addition,  the  structural  measures  would  be  supplemented 
by  a  sound  program  for  controlling  flood  plain  land  use  and  development 
in  remaining  flood  plain  areas  in  accordance  with  State  law.  Proposed 
recreational  development  consists  of  a  levee  trail  system  and  enhance¬ 
ment  of  the  existing  community  park  at  Courthouse  Lake  in  Chaska. 

8.  Economic  evaluation.  — Using  February  1973  prices,  the  District 
Engineer  estimates  the  first  cost  of  the  plan  of  improvement  to  be 
$9,543,000,  of  which  $8,014,000  would  be  Federal  and  $1,529,000 
would  be  non-Federal.  Annual  charges,  based  on  an  interest  rate  of 
5-5/8  percent  and  a  period  of  100  years  for  economic  analysis,  are 
estimated  to  be  $579,000,  including  $18,000  for  non-Federal  main¬ 
tenance,  operation,  and  replacement.  Annual  benefits  are  estimated 
at  $771,000,  and  the  benefit-cost  ratio  is  1.  3. 

9.  Recommendations  of  reporting  officers.  — The  District  Engineer 
finds  that  the  proposed  plan  for  Chaska  is  economically  feasible,  and 
is  consistent  with  national  policy,  laws,  and  administrative  directives. 

He  has  considered  the  adverse  effects  of  the  proposed  improvements, 
and  concludes  that  the  overall  public  interest  will  be  served  by  con¬ 
struction  of  the  project.  He  recommends  adoption  of  the  plan,  subject 
to  certain  conditions  of  local  cooperation.  The  Division  Engineer 
concurs. 

10.  Public  notice.  --The  Division  Engineer  issued  a  public  notice 
informing  interested  parties  of  the  recommendations  of  the  reporting 
officers  and  affording  them  an  opportunity  to  present  additional  in¬ 
formation  to  the  Board.  No  communications  were  received. 

Views  and  Recommendations  of  the  Board  of  Engineers  for  Rivers  and  Harbors. 

11.  Views.  --The  Board  of  Engineers  for  Rivers  and  Harbors  concurs 
in  general  in  the  views  and  recommendations  of  the  reporting  officers. 

The  proposed  improvements  are  economically  justified,  and  the  require¬ 
ments  of  local  cooperation  are  appropriate. 

12.  The  Board  has  carefully  considered  the  environmental  effects  of 
the  proposed  project,  including  those  discussed  in  the  Draft  Environ¬ 
mental  Impact  Statement  dated  November  1973,  and  concludes  that 
although  there  will  be  some  adverse  effects  on  the  environment,  the 
positive  effects  will  far  outweigh  the  adverse  impacts. 

13.  The  Board  also  considered  the  effects  on  regional  development  and 
social  well-being,  as  required  by  the  Principles  and  Standards  for 
Planning  Water  and  Related  Land  Resources  recently  established  by  the 
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Water  Resources  Council.  The  Board  believes  that  the  proposed  im¬ 
provements  will  enhance  regional  development  and  social  well-being 
through  the  provision  of  flood  protection  and  recreational  opportunities. 

14.  The  reporting  officers  find  that  the  existing  culvert  and  embank¬ 
ment  on  Minnesota  Highway  41  over  East  Creek  could  be  subject  to 
failure  during  floods  which  approach  the  design  flow  conditions  for  the 
proposed  Federal  channel  improvement.  They  conclude,  therefore, 
that  construction  of  a  new  bridge  over  East  Creek  on  Highway  41  is 
necessary  to  protect  the  proposed  bypass  structure  on  East  Creek 
from  a  flood  wave  that  could  be  generated  by  a  failure  and  collapse 

of  the  existing  culvert  and  highway  embankment.  The  Board  notes 
that  the  letter  assuring  local  cooperation  for  the  project  recognizes 
the  local  responsibility  to  provide  the  required  modification  of  the 
existing  culvert  and  embankment. 

15.  Recommendations.  — Accordingly,  the  Board  recommends  construc¬ 
tion  of  improvements  for  flood  control  and  recreation  at  Chaska,  Minnesota, 
generally  in  accordance  with  the  plan  of  the  District  Engineer,  and  with 
such  modifications  as  in  the  discretion  of  the  Chief  of  Engineers  may 

be  advisable,  at  an  estimated  cost  to  the  United  States  of  $8,014,000 
for  construction:  Provided  that,  prior  to  construction,  non-Federal 
interests  will  agree  to: 

a.  Provide  without  cost  to  the  United  States  all  lands,  ease¬ 
ments,  and  rights-of-way,  including  suitable  ponding,  borrow,  and 
spoil  disposal  areas  as  determined  by  the  Chief  of  Engineers  to  be 
necessary  for  the  construction  of  the  project,  at  a  presently  estimated 
cost  of  $521, 000; 

b.  Provide  the  necessary  lands  for  recreation  development,  subject 
to  the  condition  that  where  the  appraised  value  of  those  lands  is  less 

than  50  percent  of  the  total  first  cost  of  recreation  development,  a 
cash  contribution  will  be  made  to  bring  the  non-Federal  share  to 
at  least  50  percent  of  the  total  first  cost  of  recreation  development, 
with  the  non-Federal  cash  contribution  now  estimated  at  $18,000; 

c.  Hold  and  save  the  United  States  free  from  damages  due  to 
the  construction  works; 

d.  Maintain  and  operate  the  flood  control  project  and  the  recre¬ 
ation  facilities  after  completion  in  accordance  with  regulations  pre¬ 
scribed  by  the  Secretary  of  the  Army,  now  estimated  to  cost  $18,000 
annually; 

e.  Provide  without  cost  to  the  United  States  all  alterations  and 
relocations  of  buildings,  utilities,  sewers,  highway  bridges  and  roads. 
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including  any  modification  of  the  Minnesota  Highway  41  embankment 
and  culvert  at  East  Creek  as  may  be  required  by  the  Chief  of  Engi¬ 
neers  to  insure  the  proper  functioning  and  safety  of  the  Federal 
improvements  on  East  Creek,  and  any  other  special  facilities  resulting 
in  a  local  betterment,  now  estimated  to  cost  $990,000; 

f.  Prescribe  and  enforce  regulations  to  prevent  obstruction  or 
encroachment  on  channels  and  interior  ponding  areas  which  would 
reduce  their  flood-carrying  capacity  or  hinder  maintenance  and  oper¬ 
as  ation; 


g.  Publicize  flood  plain  information  in  the  areas  concerned  and 
provide  this  information  to  zoning  and  other  regulatory  agencies  for 
their  guidance  and  leadership  in  preventing  unwise  future  development 
in  the  flood  plain  and  in  adopting  such  regulations  as  may  be  necessary 
to  insure  compatibility  between  future  development  and  protection 
levels  provided  by  the  project;  and 

h.  At  least  annually  inform  affected  interests  regarding  the 
limitation  of  the  protection  afforded  by  the  project. 

FOR  THE  BOARD: 


/s/D.  A.  Raymond 
D.  A.  RAYMOND 
Major  General,  USA 
Chairman 
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The  cove r  li  an  aerial  photograph  oh  the  City  oh 
Chaika  on  13  April  1965  about  one  day  ahter  the 
highest  h^-ood  itage  ever  recorded  at  that  point 
on  the  Mlnnaota  River.  The  Imert  picture & 
depict  typical  4cene4  oh  brooding  In  the  city 
on  10  April  1965  when  the  river  u>a&  itlll  rlilng. 
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FEASIBILITY  REPORT 
FOR  FLOOD  CONTROL 
MINNESOTA  RIVER 
AT  CHASKA,  MINNESOTA 


SYLLABUS 

Water  resource  problems  in  the  Chaska  Creek  and  East  Creek 
watersheds  of  the  Minnesota  River  basin  include  the  need  for  reduc¬ 
tion  of  urban  flooding,  improvement  of  water  quality,  and  enhancement 
of  recreation  and  fish  and  wildlife.  The  most  critical  identified 
need  is  for  reduction  in  water  damages  to  personal  and  public 
property  and  the  avoidance  of  severe  human  hardship  and  suffering, 
hasard  of  epidemics,  and  threat  of  loss  of  life  resulting  from  large 
floods.  The  floodplain  at  Chaska  consists  of  approximately  390 
acres  behind  the  existing  Minnesota  River  levee  and  along  Chaska  and 
East  Creeks.  Over  540  residences,  47  businesses  and  industries, 
three  public  buildings,  the  city  water  supply  and  sanitary  system, 
streets,  roads,  and  public  utilities  are  directly  affected  by  flood¬ 
ing  of  the  two  creeks  and  the  Minnesota  River.  Damages  estimated  at 
about  $4 . 0  million  would  result  from  an  intermediate  regional  flood 
under  present  conditions.  Of  even  more  significance,  this  investi¬ 
gation  has  disclosed  that  a  substantial  loss  of  life  could  occur  at 
Chaska  as  a  result  of  either  a  sudden  failure  of  the  existing  hastily 
constructed  emergency  levee  system  or  potential  disastrous  conse¬ 
quences  of  an  intense  rainstorm  in  the  East  Creek  or  Chaska  Creek 
watershed.  The  flood  potential  thus  poses  a  severe  threat  to  the 
life  and  security  of  the  residents  of  Chaska. 

An  intensive  investigation  in  cooperation  with  the  city  officials, 
Chaska  Citizens  Advisory  Committee,  and  State  and  Federal  interests 
led  to  development  of  a  floodplain  management  plan  which  incorporates 
both  nonstructural  and  structural  measures.  The  plan  as  recommended 
by  the  District  Engineer  in  this  report  consists  of  a  0.9-mile 
diversion  channel,  1.2-mile  flood  bypass  channel,  1.1  miles  of  up¬ 
graded  levee,  0.6  mile  of  new  levee  and  appurtenant  works.  These 
''structural  features  would  be  supplemented  by  a  sound  program  for  con¬ 
trolling  floodplain  land  use  and  development  in  remaining  floodplain 
areas  in  accordance  with  State  law. 


R  16  Apr  74 
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The  District  Engineer  reconnnends  that  the  United  States  partici¬ 
pate  in  the  construction  of  this  flood  control  project  at  an  estimated 
Federal  first  cost  of  $8,014,000  and  non-Federal  first  cost  of 
$1,529,000,  subject  to  certain  conditions  of  local  cooperation.  The 
total  estimated  average  annual  cost  of  the  proposed  improvements  is 
$579,000  and  the  average  annual  benefits  would  be  $771,000,  yielding 
a  benefit-cost  ratio  of  1.3. 


R  16  Apr  74 


2 


DEPARTMENT  OF  THE  ARMY 
St.  Paul  District,  Corps  of  Engineers 
1210  U.S.  Post  Office  &  Custom  House 
St.  Paul,  Minnesota  55101 


NCSED-PB  August  1973 

SUBJECT:  Feasibility  Report  for  Flood  Control,  Minnesota  River 
at  Chaska,  Minnesota 


Division  Engineer 
North  Central  Division 
Chicago,  Illinois 


AUTHORITY 

1.  This  report  is  submitted  in  partial  response  to  the  following 
study  authorizations: 

a.  Section  6  of  the  Flood  Control  Act  of  22  June  1936.  - 

"The  Secretary  of  War  is  hereby  authorized  and  directed 
to  cause  preliminary  examinations  and  surveys  for  flood 
control  at  the  following-named  localities,  *  *  *  Minnesota 
River,  Minnesota  *  *  *." 

b.  A  resolution  by  the  Committee  on  Public  Works  of  the  United 
States  House  of  Representatives,  adopted  10  May  1962.  - 

"Resolved  by  the  Committee  on  Public  Works  of  the  House 
of  Representatives,  United  States,  That  the  Board  of 
Engineers  for  Rivers  and  Harbors  be,  and  is  hereby, 
requested  to  review  the  report  of  the  Chief  of  Engineers 
on  the  Minnesota  River,  Minnesota,  published  as  House 
Document  230,  74th  Congress,  First  Session  and  other 
pertinent  reports,  with  a  view  to  determining  the 
advisability  of  further  improvements  in  the  Minnesota 
River  Basin  for  navigation,  flood  control,  recreation, 
low-flow  augmentation,  and  other  related  water  and 
land  resources." 


EXTENT  OF  INVESTIGATION 

2,  This  survey  assesses  the  water  resource  problems  of  the  East 
and  Chaska  Creek  watersheds  and  the  Minnesota  River  at  Chaska,  Minn. 
The  investigation  is  based  on  field  instrument  surveys;  aerial  topo¬ 
graphic  maps;  subsurface  information;  flood  damage  appraisals; 
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environmental  field  investigations;  and  office  analyses  of  the 
hydrologic,  hydraulic,  design,  economic,  environmental,  and  social 
factors  involved.  Instrument  survey  data  obtained  for  this  study 
include  channel  cross  sections  on  East  and  Chaska  Creeks  within  the 
Minnesota  River  valley.  Aerial  topographic  maps  prepared  for  this 
investigation  cover  the  leveed  areas  and  creek  floodplain  areas  in 
Chaska.  Floodplain  information  studies  included  delineation  of  the 
floodplain  and  preparation  of  water-surface  profiles  and  flood  hazard 
maps  for  the  intermediate  regional  flood  within  Chaska.  Studies  of 
land  use,  fish  and  wildlife  conservation,  soil  conservation,  water 
supply  and  water  quality  control,  recreation  and  environmental  treat¬ 
ment,  and  transportation  facilities  were  made  in  cooperation  wi* 
other  Federal  and  State  agencies. 

3.  During  the  course  of  the  studies,  local  interests  were  consulted 
on  numerous  occasions  to  obtain  their  views  on  possible  solutions  of 
flood  and  other  water  problems.  Details  of  this  coordination  are 
contained  in  a  later  paragraph.  Coordination  with  Other  Agencies  and 
Interests.  Field  reconnaissances  of  the  study  area  were  made  by  the 
District  Engineer  and  members  of  his  staff  including  planning,  design, 
soils,  and  hydraulic  engineers;  hydrologists;  geologists;  biologists; 
and  landscape  architects. 


PRIOR  REPORTS 

4.  Numerous  reports  on  the  Minnesota  River  dating  back  to  about 
1867  have  been  prepared  by  the  Corps  of  Engineers.  The  early  reports 
pertained  principally  to  improvement  of  the  river  for  navigation. 

The  reports  made  in  accordance  with  the  authorization  contained  in 
the  1928  Flood  Control  Act  and  subsequent  acts  are  concerned  primarily 
with  flood  control  and  related  water  resources. 

a.  House  Document  No.  230,  74th  Congress,  1st  session,  which  is 
a  survey  report  dated  6  June  1935,  considered  the  purposes  of  naviga¬ 
tion  and  development  of  water  power,  the  control  of  floods,  and  the 
needs  of  irrigation.  This  report  recommended  that  further  improvement 
for  navigation,  power  development,  flood  control,  or  irrigation  not 

be  undertaken  at  that  time. 

b.  House  Document  No.  669,  76th  Congress,  3d  session,  contains 

a  survey  report  dated  27  February  1940  on  a  general  plan  of  improvement 
for  the  Mississippi  River  between  Coon  Rapids  Dam  near  Minneapolis, 
Minn.,  and  the  mouth  of  the  Ohio  River.  This  report  recommended  im¬ 
provements  for  navigation  and  flood  control  along  the  Mississippi  River 
and  indicated  the  possibility  of  providing  further  flood  protection  on 
the  Minnesota  River. 

c.  Senate  Document  No.  144,  84th  Congress,  2d  session,  contains 
a  survey  report  dated  10  October  1952  for  improving  navigation  and  re¬ 
lated  purposes  on  the  Minnesota  River.  This  report  concluded  that 
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the  most  suitable  plan  of  improvement  would  be  a  channel  9  feet 
deep  and  100  feet  wide  from  the  mouth  to  mile  14.2.  '  The  River 

and  Harbor  Act  of  1958 ,  Public  Law  85-500,  authorized  construction 
of  the  navigation  channel  to  mile  14.7  in  accordance  with  the 
Senate  Document. 

d.  House  Document  No.  437,  84th  Congress,  2d  session,  contains 
a  survey  report  dated  30  April  1956  for  flood  control  on  the  Minne¬ 
sota  River  at  Mankato  and  North  Mankato,  Minn.  This  report  recom¬ 
mended  raising  and  strengthening  existing  levees,  constructing  two 
short  sections  of  floodwall,  and  providing  for  interior  drainage 
subject  to  certain  conditions  of  local  cooperation. 

e.  House  Document  No.  417,  86th  Congress,  2d  session,  contains 
a  report  dated  25  March  1960  for  flood  control  on  the  Redwood  River 
at  and  in  the  vicinity  of  Marshall,  Minn.  This  report  recommended 
channel  Improvements  at  Marshall  and  construction  of  a  levee  and  a 
flood  diversion  channel  subject  to  certain  conditions  of  local 
cooperation. 

f.  House  Document  No.  579,  87th  Congress,  2d  session,  contains 

a  survey  report  dated  24  June  1960  for  flood  control  on  Big  Stone  Lake- 
Whetstone  River,  Minnesota  and  South  Dakota.  This  report  recommended 
a  reservoir  and  dam  on  the  Minnesota  River  above  D.S.  Highway  75  and 
3  miles  of  channel  improvements  on  the  Minnesota  River  downstream 
from  the  dam. 

g.  House  Document  No.  193,  88th  Congress,  2d  session,  contains 
a  design  memorandum  for  flood  control  on  Big  Stone  Lake-Whetstone 
River,  Minnesota  and  South  Dakota.  This  report  presents  the  final 
design  details  for  the  project  recommended  by  the  Chief  of  Engineers 
in  House  Document  No.  579,  87th  Congress,  2d  session,  and  contains 
supplementing  information  relating  to  land  acquisition  for  the  national 
wildlife  refuge  system. 

h.  A  report,  dated  30  January  1970,  on  Minnesota  River,  Minne¬ 
sota,  9-Foot  Navigation  Channel  above  Mile  14.7  was  submitted  to  the 
Board  of  Engineers  for  Rivers  and  Harbors  in  Washington,  D.C.,  but 
was  returned  to  the  District  due  to  opposition  expressed  by  various 
local  interests.  No  further  work  on  the  study  is  currently  planned. 

5.  Several  preliminary  reports  on  the  flood  problems  at  Chaska  have 
been  completed.  A  reconnaissance  report  dated  8  October  1965  recom¬ 
mended  that  a  detailed  project  report  be  prepared  to  consider  flood 
problems  on  the  Minnesota  River  at  Chaska,  as  well  as  potential 
flooding  of  Chaska  and  East  Creeks.  After  initiation  of  the  detailed 
project  study  following  funding  by  the  Office,  Chief  of  Engineers  on 
21  December  1965,  it  became  apparent  that  the  cost  of  providing  the 
desired  flood  protection  would  greatly  exceed  the  $1  million  Federal 
cost  limitation  under  the  section  205  authority.  A  letter  report  was 

(1)  Unless  otherwise  noted,  all  mileages  refer  to  miles  above  the 
mouth  of  the  Minnesota  River. 
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submitted  to  North  Central  Division  on  5  June  1968  recommending  that 
the  study  be  continued  as  an  interim  survey  under  the  authority  for 
study  of  the  Minnesota  River  basin.  By  that  time  the  Minnesota 
River  basin  study  had  progressed  sufficiently  to  indicate  that  reser¬ 
voirs  on  the  Minnesota  River  and  its  major  tributaries  could  signifi¬ 
cantly  reduce  Minnesota  River  flood  stages  at  Chaska.  As  a  result, 
an  interim  study  of  the  Blue  Earth  Reservoir  was  authorized  on 
10  December  1968.  The  Blue  Earth  Reservoir  would,  if  constructed, 
provide  a  high  degree  of  protection  at  Chaska  from  Minnesota  River 
flood  flows  and  was  considered  to  be  a  more  desirable  alternative 
than  improving  the  existing  local  levee.  For  that  reason.  Office, 

Chief  of  Engineers  concluded  that  preparation  of  an  interim  report 
on  the  local  protection  project  was  not  warranted.  However,  on 
28  February  1969,  Office,  Chief  of  Engineers  requested  that  studies 
of  improvements  to  alleviate  flood  problems  at  Chaska  caused  by  Chaska 
and  East  Creeks  be  continued  under  the  section  205  authority  if  a 
feasible  project  could  be  developed. 

6.  A  second  reconnaissance  report,  dated  25  June  1971,  indicated 
that  an  economically  feasible  project  could  be  developed  to  protect 
the  city  of  Chaska  from  flooding  by  Chaska  and  East  Creeks.  However, 
the  estimated  Federal  cost  of  the  project  exceeded  the  $1  million 
limitation  under  the  section  205  authority.  The  city  of  Chaska  indi¬ 
cated  that  it  is  not  capable  of  paying  the  costs  in  excess  of  the 
Federal  cost  limitation.  The  report  recommended  that  the  study  be 
continued  as  an  Interim  survey  under  the  Minnesota  River  basin  survey 
authority.  The  reconnaissance  and  detailed  project  report  studies 
indicated  that  probably  the  best  solution  to  the  potential  flood 
problem  on  Chaska  and  East  Creeks  would  be  diversion  of  the  flood  flows 
of  the  two  creeks  out  of  the  leveed  area.  Hydrologic  studies  of  the 
two  creeks  have  been  made  and  preliminary  diversion  channel  designs 
have  been  prepared.  Surveys  of  portions  of  the  existing  creek  channels 
were  made  including  profiles,  cross  sections,  and  bridge  sketches. 

Also,  topographic  mapping  was  obtained  for  one  possible  diversion 
route  for  each  creek.  Study  of  a  major  reservoir  system  in  the 
Minnesota  River  basin,  which  could  provide  permanent  protection  from 
Minnesota  River  flooding  at  Chaska,  has  been  suspended  until  the  State 
of  Minnesota  can  complete  a  statewide  management  plan  for  water  and 
related  resources,  and  until  support  of  the  reservoir  system  by  the 
State  is  assured.  Recent  developments  indicate  that  a  major  reservoir 
system  may  not  be  acceptable  to  the  State  of  Minnesota  and  to  certain 
local  interests.  Thus,  current  Interim  survey  studies  Include  an 
assessment  of  all  practical  flood  damage  reduction  alternatives  to 

all  sources  of  flooding  in  the  Chaska  area. 

7.  Other  reports  or  studies  on  the  water  and  related  land  resources 
problems  in  the  Chaaka  area  include: 

a.  Upper  Mississippi  River  Comprehensive  Basin  Study,  prepared 
under  the  supervision  of  the  Upper  Mississippi  River  Comprehensive 
Basin  Study  Coordinating  Committee,  June  1972. 


A 


b.  Field  Examination  Report  of  Chaska  and  Hazel tlne-Bavar la 
Watersheds,  by  the  U.S.  Soil  Conservation  Service,  20  June  1967. 

c.  Soil  Survey,  Carver  County,  Minnesota,  by  the  O.S.  Soil 
Conservation  Service  and  University  of  Minnesota  Agricultural 
Experimentation  Station,  1968. 

d.  Metropolitan  Lake  Inventory  (Special  Publication  No.  45), 
prepared  by  the  Minnesota  Department  of  Natural  Resources,  Division 
of  Game  and  Fish,  Section  of  Technical  Services,  1967. 

e.  Memorandum  on  the  Waste  Assimilation  Capacity  of  the  Lover 
Thirty  Miles  of  the  Minnesota  River,  prepared  by  the  Minnesota 
Pollution  Control  Agency,  April  1968. 

f.  Memorandum  on  Feasibility  of  Higher  Dissolved  Oxygen 
Standards  for  the  Lower  Minnesota  River,  by  the  Minnesota  Pollution 
Control  Agency,  1971. 

g.  Corridor  Location  Study  for  Trunk  Highways  169,  212,  and 
41,  by  the  Minnesota  Department  of  Highways,  1970. 

h.  Corridor  Resource  Analysis  for  Trunk  Highway  212  near 
Chaska,  by  the  Minnesota  Department  of  Highways,  1972. 

i.  The  Minnesota  Outdoor  Recreation  Plan-1968. 

j .  The  Minnesota  Water  and  Related  Land  Resources,  First 
Assessment,  1970. 

k.  Sewerage  and  Water  Planning  Report  for  the  Twin  Cities 
Area,  by  the  Metropolitan  Council,  1968. 

l.  A  Plan  for  Recreation  Trails  in  the  Minnesota  River  Valley, 
by  Itasca  Engineering,  Incorporated,  1969. 

m.  Jonathan-Design  and  Development  Plan,  prepared  by  the 
Jonathan  Development  Corporation,  1971. 

n.  Report  on  Water  Supply  and  Distribution  System  for  Chaska, 
Minnesota,  by  Bonestroo,  Rosene,  Anderlik,  and  Associates,  Incor¬ 
porated,  1971. 

o.  Report  on  Comprehensive  Sewer  Study  for  Chaska,  Minnesota, 
by  Bonestroo,  Rosene,  Anderlik  and  Associates,  Incorporated,  1972. 

p.  Comprehensive  Plan  for  Chaska,  Minnesota,  prepared  by 
Midwest  Planning  and  Research,  Incorporated,  1967. 

q.  Southern  Minnesota  River  Basin  Type  IV  study,  which  includes 
the  Chaska  area,  was  initiated  in  July  1973  by  the  U.S.  Department  of 
Agriculture. 

r.  Minneapolis-St.  Paul  Metropolitan  Area  Level  B  study  which 
includes  Carver  County  was  initiated  in  July  1973  by  the  Upper  Missis¬ 
sippi  River  Basin  Commission. 
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DESCRIPTION 


8.  LOCATION  AND  STREAMS 

The  city  of  Chaska  is  located  in  Carver  County,  Minn.,  on  the  left 
bank  (north  side)  of  the  Minnesota  River  (mile  29.6)  about  20  miles 
southwest  of  Minneapolis,  Minn.  Most  of  the  developed  portion  of  the 
city  is  located  on  the  floodplain.  At  Chaska  the  Minnesota  River  drains 
an  area  of  about  16,600  square  miles,  as  shown  on  plate  1.  Chaska 
Creek,  with  a  drainage  area  of  about  15  square  miles,  flows  through 
the  west  end  of  the  city  and  an  unnamed  creek  with  a  drainage  area 
of  about  11.8  square  miles  flows  through  the  northeast  side  of  the 
city.  For  this  report  the  latter  stream  is  referred  to  as  East  Creek. 
Both  streams  generally  flow  in  a  southeasterly  direction  prior  to 
entering  the  Minnesota  River,  which  flows  easterly  to  its  confluence 
with  the  Mississippi  River. 

9.  TOPOGRAPHY 

The  drainage  basin  of  Minnesota  River  upstream  from  Chaska  con¬ 
sists  of  gently  undulating  prairie  region  at  elevations  ranging  from 
700  to  1500  feet  above  sea  level. Floodplain  areas  at  Chaska  begin 
at  elevation  705  and  average  about  a  mile  in  width  at  elevation  730 
on  the  Minnesota  River.  Much  of  this  area  consists  of  marshes  or 
lakes.  The  main  part  of  the  existing  city  of  Chaska  is  situated  be¬ 
tween  elevation  710  and  730.  An  alluvial  terrace  rises  above  the 
older  part  of  Chaska  and  Minnesota  River  floodplain  to  form  a  promi¬ 
nent  bench  at  about  elevation  750.  From  this  terrace  the  river  valley 
walls  rise  steeply  to  form  a  bluff  generally  at  elevation  850  to  900. 
Upland  areas  (elevations  850  to  1070)  range  from  poorly  drained  marshy 
areas  in  the  Chaska  Creek  watershed  to  rolling  hills  in  the  East  Creek 
drainage  area.  Both  creeks  flow  through  deep,  steep-walled  valleys 
each  about  a  mile  long  before  emerging  on  the  terraced  area  of  the 
Minnesota  River  valley.  Two  natural  lakes.  Lake  Bavaria,  201  acres, 
and  Hazeltine  Lake,  236  acres,  lie  in  the  extreme  headwaters  of  the 
East  Creek  watershed.  Chaska  Creek  watershed  has  numerous  marsh-type 
impoundments  but  no  large  lakes.  Two  abandoned  clay  pits  filled  by 
groundwater  serve  as  park  areas  in  the  developed  part  of  Chaska. 

10.  GEOLOGY 

The  Chaska  area  has  been  subjected  to  glacial  action  during 
several  periods.  The  glaciers  laid  down  thick  deposits  of  outwash 
sands  and  unsorted  tills  that  today  form  a  hummocky,  poorly  drained 
plain  dotted  with  marshes  and  small  lakes.  The  glacial  drift  reaches 
a  thickness  of  200  to  250  feet  and  rests  on  dolomite  and  sandstone 
of  the  Prairie  du  Chlen  and  Jordan  Formations.  The  large  valley  of 
the  present  Minnesota  River  was  carved  by  the  glacial  River  Warren, 
which  cerried  large  volumes  of  water  discharging  from  the  now  extinct 
glacial  Lake  Agassiz,  located  in  western  Minnesota  and  eastern  North 
Dakota.  The  River  Warren,  the  ancestor  to  the  Minnesota  River,  cut 

(1)  Unless  otherwise  noted,  all  elevations  in  this  report  refer  to 
feet  above  msl  (mean  sea  level)  datum,  1929  adjustment. 
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deeply  Into  bedrock  and  formed  prominent  terraces.  As  the  flows 
decreased,  the  valley  was  filled  to  Its  present  level  with  alluvial 
sand,  silt,  and  soft  clay.  The  broad  floodplain  and  lower  terrace 
levels  are  frequently  flooded,  poorly  drained,  and  characterized 
by  a  high  water  table.  Additional  information  on  geology  is  given 
in  appendix  A. 

11.  STREAM  AND  SURFACE  WATER  CHARACTERISTICS 

From  Big  Stone  Lake  in  the  headwaters,  the  Minnesota  River  descends 
about  277  feet  or  an  average  drop  of  0.84  foot  per  mile,  with  very 
little  drop  downstream  from  Chaska.  East  Creek  descends  about  300  feet 
in  8  miles  for  an  average  slope  of  37.3  feet  per  mile.  Similarly, 

Chaska  Creek  drops  about  300  feet  in  10  miles  for  an  average  slope  of 
30  feet  per  mile. 

12.  At  normal  water  level  the  Minnesota  River  channel  averages  about 
250  feet  in  width  in  the  Chaska  area  with  a  bank-full  capacity  of 
approximately  7,000  cfs  (cubic  feet  per  second).  East  Creek  varies 

in  width  from  30  to  40  feet  and  at  critical  sections  near  U.S.  Highway 
212  has  a  bank-full  capacity  of  about  500  cfs.  Chaska  Creek  varies  in 
width  from  20  to  40  feet  and  has  a  bank-full  capacity  of  about  1,000  cfs 

13.  Peak  flows  of  the  Minnesota  River  at  Chaska  usually  occur  in  the 
spring  as  a  result  of  spring  snowmelt  and  occasionally  in  the  Bunaner 
following  intense  rainstorms.  Normally,  days  or  even  weeks  of  warning 
would  be  given  prior  to  the  flood  crest  on  the  river.  During  past 
floods  the  river  has  remained  above  flood  stage  for  2  to  3  weeks. 

On  East  and  Chaska  Creeks  where  an  intense  rainstorm  could  cause  flash 
flooding  within  a  few  hours,  little  or  no  warning  could  be  given. 

Runoff  on  the  creeks  would  be  characterized  by  high  peak  flows  of 
short  duration. 

14.  Low  flows  on  the  Minnesota  River  and  East  and  Chaska  Creeks  occur 
during  the  late  summer  and  fall  months  when  evapotranspiration  rates 
are  high  and  also  during  the  winter  season  when  the  river  and  creeks 
are  ice-covered.  During  times  of  drought.  East  and  Chaska  Creeks 
could  be  expected  to  have  little  or  no  flow.  The  average  flow  of  the 
Minnesota  River  at  Carver,  Minn.,  which  is  just  upstream  from  Chaska, 
is  3,306  cfs  or  about  0.20  cfs  per  square  mile  of  drainage  area.  This 
average  flow  is  about  42  times  greater  than  the  recorded  low  flow  of 
79  cfs  in  1955.  The  biological  and  chemical  quality  of  the  Minnesota 
River  at  Chaska  varies  with  the  Bessons  but  can  be  described  as  fair. 
Relatively  high  nutrient  levels  are  often  present  and  the  river  is 
generally  quite  turbid. 
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IS.  GROUNDWATER  CHARACTERISTICS 


Abundant  quantities  of  groundwater  exist  in  the  Chaska  area 
and  all  municipal  and  industrial  water  supplies  are  obtained  from 
this  source.  Chaska  presently  uses  three  wells  ranging  from  125 
to  525  feet  deep,  the  deepest  of  which  penetrates  sandstone  aquifers. 
A  fourth  well,  presently  being  drilled,  will  be  725  feet  deep.  The 
existing  wells  are  pumped  at  a  rate  of  500  gpm  (gallons  per  minute) 
and  the  new  well  is  scheduled  to  be  pumped  at  a  rate  of  1,000  gpm. 
Treatment  of  the  water  consists  of  fluoridation  and  the  removal  of 
iron  and  manganese  by  gravity-sand  filtration.  Wells  can  also  be 
developed  in  the  Minnesota  River  valley  in  terrace  gravels  and  the 
lower  portions  of  the  valley  alluvium.  Several  industries  and  some 
private  residences  presently  use  this  source  of  water. 


16.  VEGETATION 

The  natural  vegetation  in  Chaska  Creek  and  East  Creek  watersheds 
originally  consisted  of  a  Maple-Basswood  subdivision  of  the  Temperate, 
North  American  Deciduous  Forest.  This  area  included  a  part  of  what 
was  known  to  early  settles  as  the  "Big  Woods".  Most  of  the  upland 
areas  have  been  cleared  for  agricultural  purposes  and  only  about 
12  percent  of  East  and  Chaska  Creek  watersheds  are  currently  wooded. 
Dominant  tree  species  in  the  remaining  vestiges  of  the  Maple-Basswood 
association  include  sugar  maple,  basswood,  and  American  elm.  Oak  as¬ 
sociations  are  common  on  the  drier  hills ,  and  along  ravines  and  valley 
slopes.  Typical  Floodplain  Forests  of  willow,  cottonwood,  silver  maple, 
and  box  elder  are  prominent  in  many  areas  along  the  Minnesota  River 
floodplain.  Also,  broad  expanses  of  wetlands  are  common  along  the 
Minnesota  River  near  Chaska.  In  the  watersheds,  wetland  areas  presently 
constitute  about  7  and  13  percent  of  the  East  Creek  and  Chaska  Creek 
drainage  areas,  respectively,  although  many  of  these  wetlands  have 
been  partially  drained.  Additional  information  on  vegetation  is  avail¬ 
able  in  appendix  F,  Environmental  and  Aesthetic  Considerations. 

17.  FISH  AND  WILDLIFE  RESOURCES 

Significant  fish  and  wildlife  values  are  present  in  the  Minnesota 
River  and  its  floodplain  and  the  upper  watersheds  of  East  and  Chaska 
Creeks.  The  more  immediate  study  area,  however,  consists  predominantly 
of  urban  development.  Both  East  and  Chaska  Creeks  are  too  small  to  sup¬ 
port  a  sport  fishery  and  the  urban  areas  of  both  creeks  are  essentially 
channelised.  East  Creek,  for  a  distance  of  about  1  mile  downstream 
from  the  bluffs  of  the  Minnesota  River  valley,  supports  a  modest 
aquatic  biological  system  Including  algae,  small  invertebrate  animals, 
and  a  few  small  fish.  The  riparian  brush  and  woodlands  along  this 
reach  of  East  Creek  provide  cover  for  some  wildlife  including  herons 
which  probably  feed  on  small  minnows  in  the  stream.  Several  lakes 
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which  are  located  In  the  upper  watershed  of  East  Creek,  including 
recently  impounded  Lake  Grace,  support  significant  fisheries  and 
are  capable  of  providing  local  recreation,  fish,  and  wildlife  bene¬ 
fits.  The  Jonathan  Development  Corporation,  which  constructed  Lake 
Grace,  is  planning  for  an  additional  multiple-purpose  Impoundment 
immediately  upstream  from  Lake  Grace.  Aue  Lake,  located  on  the  Chaska 
Creek  watershed,  is  capable  of  supporting  a  fishery  but  has  no  public 
access.  The  Minnesota  River  also  supports  a  significant  fishery;  how- 
ever,  in  the  vicinity  of  Chaska  the  bottom  is  mostly  shifting  sand 
which  provides  poor  habitat  for  either  fish  or  aquatic  vegetation  and 
animal  life.  Courthouse  Lake,  located  in  a  Chaska  city  park  on  the 
Minnesota  River  floodplain,  is  managed  as  a  "put  and  take"  trout 
fishery  by  the  Minnesota  Department  of  Natural  Resources. 

18.  Wildlife  cover  in  the  area  consists  mainly  of  the  Minnesota 
River  floodplain,  woodland  remaining  on  the  steeper  slopes  of  the 
upper  watershed,  and  farm  woodlots.  The  local  wildlife  is  concentrated 
in  these  areas  and  is  generally  absent  from  the  zones  or  urban  develop¬ 
ment.  The  wetlands  in  the  upper  watershed  area  are  too  shallow  to 
provide  optimum  wildlife  habitat.  The  more  prominent  and  noticeable 
wildlife  species  in  the  study  area  include  pheasant,  cottontail  rabbit, 
deer,  gray  and  fox  squirrel,  ruffed  grouse,  waterfowl,  and  muskrat. 

With  Increasing  urbanization  in  the  upper  watersheds,  wildlife  habitat 
in  the  area  will  likely  be  reduced  in  quantity  and  quality.  Environ¬ 
mental  quality,  however,  has  been  a  definite  planning  objective  in  the 
development  of  the  Jonathan  unit  to  date.  This  is  expected  to  result 
in  preservation  or  enhancement  of  some  of  the  more  significant 
natural  amenities  of  the  upper  watersheds. 

19.  MINERAL  RESOURCES 

The  principal  mineral  resources  of  the  Chaska  area  are  the  clay 
deposits  which  are  used  for  making  bricks.  These  deposits  which  are 
found  at  the  base  of  the  Minnesota  River  valley  escarpment  and  as 
thick  clay  lenses  within  the  floodplain  at  Chaska  are  nearly  exhausted. 
Sand,  gravel,  and  crushed  stone  are  available  frrw  several  pits  within 
the  watersheds  and  along  the  valley  walls  of  the  Minnesota  River. 

20.  MAPS 

Available  maps  of  the  Chaska  area  Include: 

a.  Topographic  quadrangle  maps,  scale  1:24,000  with  10-foot 
contour  intervals,  prepared  by  the  U.S.  Geological  Survey. 

b.  Topographic  maps,  scale  1:250,000,  with  50-foot  contour 
Intervals,  prepared  by  the  U.S.  Army  Map  Service,  Corps  of  Engineers. 

c.  Topographic  maps  of  portions  of  Chaska,  scale  1:1,200  with 
2-foot  contour  intervals,  contracted  by  the  St.  Paul  District,  Corps 
of  Engineers. 
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d.  Topographic  maps  of  flood  fringe  areas  on  the  Minnesota 
River,  scale  1:6,000  with  2-foot  contour  Intervals,  contracted  by 
the  U.S.  Geological  Survey. 

e.  Topographic  maps  of  Jonathan  area,  scale  1:2,400,  with 
4-foot  contour  Intervals,  Jonathan  Development  Corporation. 

f.  County  highway  maps,  scale  1:126,720,  prepared  by  the 
Minnesota  Department  of  Highways. 

g.  River  profiles  on  the  Minnesota  River,  East  Creek,  and 
Chaska  Creek  within  the  Minnesota  River  valley  and  creek  cross 
sections  and  bridge  sketches  at  Chaska,  prepared  by  the  Corps  of 
Engineers. 

h.  Aerial  photographs,  scale  1:20,000,  prepared  by  the 
U.S.  Department  of  Agriculture. 

1.  Aerial  photographs,  variable  scale,  available  from  private 
aerial  photography  firms,  1965-1971. 

j.  Soil  survey  maps,  scale  1:15,840,  prepared  by  the  Soil 
Conservation  Service. 

ECONOMIC  BASE 

21.  POPULATION 

The  total  population  of  the  East  and  Chaska  Creek  watersheds, 
including  Chaska,  was  approximately  5,250  in  1970,  representing  an 
average  density  of  140  persons  per  square  mile  as  compared  to  48 
persons  per  square  mile  for  the  State  of  Minnesota.  The  city  of 
Chaska  encompasses  50  percent  of  the  watersheds  and  had  a  1970 
census  of  4,352.  (See  table  1.) 


Table  1  -  Population  trends  of  East  and  Chaska  Creek  watersheds. 


Item 

1950 

1960 

1970 

Percent 

change 

1950-1970 

State  of  Minnesota 

2,982,483 

3,413,864 

3,805,069 . 

27.6 

OBE  area  06094 

1,979,397 

2,354,129 

2,761,900”'  39.5 

Carver  County 

18,155 

21,358 

28,310 

55.9 

East  and  Chaska  Creek 

watersheds 

2,850 

3,850 

5,250 

84.2 

Chaska,  Minn. 

2,008 

2,501 

4,352 

116.7 

(1)  Estimated? 


SOURCE:  1960  and  1970  census  of  population,  Minnesota,  Number  of 
Inhabitants  PC(VI)-25;  Preliminary  Report  on  Economic  Projections  for 
Selected  Geographic  Areas,  1929  to  2020,  Volume  I,  U.S.  Department  of 
Coaaerce,  Office  of  Business  Economics,  1968. 
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22.  The  total  populetlon  of  Chaske  Increased  117  percent  from  1950 
to  1970.  Large  tracts  of  land  annexed  to  the  city  of  Chaska  in  1963 
and  1967  bring  the  city  to  its  present  size  of  approximately  15  square 
miles.  Perhaps  the  most  significant  annexation  was  the  Jonathan  unit 
which  la  currently  the  largest  planned  community  in  Minnesota. 
According  to  the  planning  report  "Jonathan-New  Town:  Design  and 
Development,"  prepared  by  the  Jonathan  Development  Corporation  in 
1971,  the  population  of  this  part  of  Chaska  would  be  about  50,000  by 
year  2000.  The  current  population  of  the  Jonathan  unit  is  approxi¬ 
mately  2,000  and  is  growing  as  expected.  Projections  by  the  Chaska 
city  engineer  Indicate  that  the  total  population  of  Chaska  may  in¬ 
crease  to  over  80,000  by  the  year  2000. 

23.  EMPLOYMENT  AND  INDUSTRIES 

Employment  in  the  city  of  Chaska  Increased  from  859  persons 
in  1960  to  1,723  persons  in  1970,  an  increase  of  100  percent.  This 
is  compared  to  an  Increase  of  43  percent  for  Carver  County  during 
the  same  period.  Agricultural  employment  has  been  steadily  declining 
in  recent  years  while  manufacturing  has  become  the  largest  employer 
in  the  area.  In  1970,  employment  in  manufacturing  and  wholesale  and 
retail  trade  represented  36  percent  and  18  percent,  respectively, 
of  total  employment  for  the  city  of  Chaska.  The  third  and  fourth 
largest  categories  were  services  and  construction,  with  15  percent 
and  9  percent,  respectively,  as  shown  in  table  2. 


Table  2  -  Employment  by  industry  sectors.  Chaska,  1960-1970 

1960 _  1970 _ 

Percent  of  Percent  of 

Industry  sector  Number  total _ Number  total 


Agriculture,  forestry, 
fishing  20 

Mining  4 

Construction  103 

Manufacturing  236 

Transportation,  communi¬ 
cation,  and  other  public 
utilities  37 

Wholesale  and  retail 
trade  236 

Finance,  insurance,  and 
real  estate  20 

Services  123 

Public  administration  39 

Industry  not  reported  41 


2.33 

- 

0.46 

- 

11.99 

152 

8.82 

27.47 

617 

35.81 

4.31 

85 

4.93 

27.47 

316 

18.34 

2.33 

103 

5.98 

14.32 

250 

14.51 

4.54 

59 

3.43 

4.78 

141 

8.18 

\ 

i 
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24.  The  most  significant  growth  In  employment  for  Chaska  Is  ex¬ 
pected  to  occur  within  the  Jonathan  unit.  The  Jonathan  Develop¬ 
ment  Corporation  estimates  that  18,000  new  jobs  will  be  created 
by  year  2000.  Development  In  the  Jonathan  Industrial  Park  ad¬ 
jacent  to  Haseltlne  Lake  Is  currently  progressing  ahead  of 
schedule.  Although  employment  In  the  remainder  of  Chaska  will 
Increase  as  the  population  expands,  many  residents  will  continue 
to  be  employed  In  the  Twin  Cities  metropolitan  area. 

25.  TRANSPORTATION 

The  principal  highway  and  railroad  routes  In  the  Chaska  area 
are  shown  on  plate  1.  The  Minnesota  Department  of  Highways  has  con¬ 
ducted  a  planning  study  for  the  relocation  of  State  Highway  41  and 
U.S.  Highway  212,  which  indicated  that  the  best  overall  alignments 
are  those  shown  on  the  map.  A  9-foot  navigation  channel  with  a  100- 
foot  bottom  width  to  mile  14.7  at  Savage,  Minn.,  on  the  Minnesota 
River  is  currently  maintained  by  the  Corps  of  Engineers.  Air  trans¬ 
portation  Is  provided  through  the  general  aviation  airport  at  Flying 
Cloud  Field  In  nearby  Eden  Prairie,  Minn.,  with  commercial  flights 
available  from  Mlnneapolls-St.  Paul  International  Airport  about  20 
miles  east  of  Chaska. 

26.  TRENDS  OF  GROWTH  AND  DEVELOPMENT 

Growth  and  development  In  the  Chaska  area  are  expected  to  increase 
rapidly  in  the  next  few  years.  Rates  of  growth  should  far  exceed  the 
national  average  due  to  the  development  of  the  planned  community  of 
Jonathan  (estimated  population  50,000  by  year  2000)  in  the  northern 
part  of  the  city,  and  the  reconstruction  of  Minnesota  Highway  41  and 
U.S.  Highway  212.  The  population  of  Chaska  is  expected  to  Increase 
from  4,352  in  1970  to  about  80,000  in  the  year  2000,  or  an  Increase  of 
approximately  18  times  the  present  population.  The  East  Creek  watershed 
would  be  fully  urbanized  and  Chaska  Creek  watershed  would  be  nearly 
50  percent  developed.  Floodplain  zones  in  the  upland  areas  of  the 
watersheds  would  be  generally  preserved  as  greenways  but  development  in 
the  floodplain  of  East  Creek  within  the  Minnesota  River  valley  could  be 
substantial.  Flood  hazard  areas  downstream  from  the  bluff  on  East 
Creek  and  Chaska  Creek  would  be  subject  to  the  city  floodplain  zoning 
ordinance  since  much  of  the  required  engineering  hydraulic  Information 
for  floodplain  zoning  Is  contained  in  this  report.  Nevertheless, 
development  pressures  will  likely  be  heavy  along  East  Creek  upstream 
from  U.S.  Highway  212  since  the  alternative  would  be  to  develop  highly 
valued  land  above  the  bluff  zone.  Little  new  development  is  expected 
within  the  leveed  area  of  Chaska  since  these  areas  are  already  nearly 
fully  developed . 
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CLIMATOLOGY 


27.  Climatological  records,  published  by  the  National  Weather  Service, 
have  been  available  since  1925  for  the  Chaska  weather  station.  The 
mean  annual  temperature  for  Chaska  is  about  45  f,  with  the  mean 
monthly  temperature  varying  from  about  74°  F  in  July  to  14  F  in 
January.  The  most  extreme  temperatures  have  been  recorded  as  a  high 
of  109°  F  in  July  1936  and  a  low  of  -43°  F  in  January  1951.  Chaska 
has  an  average  frost-free  season  of  about  153  days.  The  average 
annual  precipitation  in  Chaska  is  about  27  inches  with  extreme  annual 
variation  of  16  to  40  inches.  Average  monthly  precipitation  varies 
from  a  maximum  of  4.88  inches  in  June  to  a  minimum  of  0.54  inch  in 
January.  The  maximum  rainfall  amount  recorded  at  Chaska  for  a  24-hour 
period  is  4.96  inches,  occurring  on  8  July  1955.  Snowfall  records  for 
Minneapolis,  which  is  located  approximately  20  miles  northeast  of 
Chaska,  indicate  an  average  annual  snowfall  of  about  44  inches.  The 
snowfall  represents  approximately  16  percent  of  the  yearly  precipitation. 


RUNOFF  AND  STREAMFLOW  DATA 


28.  STREAMFLOW  RECORDS 

Streamflow  data  have  been  obtained  by  the  U.S.  Geological  Survey 
on  the  Minnesota  River  just  upstream  from  Carver  from  1934  to  date. 

A  staff  gage  is  used  at  Chaska  to  record  flood  levels  on  the  Minnesota 
River  since  high-water  levels  on  the  Mississippi  River  29.6  miles 
downstream  affect  flood  stages  at  Chaska.  Nc  streamflow  records  are 
available  on  either  Chaska  or  East  Creeks,  although  several  older 
residents  of  Chaska  have  indicated  that  large  floods  have  occurred  in 
the  past,  most  notably  in  July  1951. 

29.  RUNOFF  CHARACTERISTICS 

The  Minnesota  River  generally  attains  its  highest  discharge  of 
the  year  in  March  or  April  from  runoff  caused  by  snowmelt  or  a 
combination  of  snowmelt  and  rainfall.  The  months  of  May  through 
September  generally  have  high  flows  consistent  with  the  monthly 
precipitation  pattern.  Flood  stages  usually  rise  relatively  slowly 
on  the  Minnesota  River  but,  once  reached,  can  last  for  2  to  3  weeks 
before  receding. 

30.  Runoff  from  East  and  Chaska  Creeks  is  of  the  flash  flood  type 
characterized  by  high  peak  flows  of  short  duration.  The  crests  on  the 
creeks  could  be  expected  within  a  few  hours  after  heavy  rains  occurred 
over  the  watersheds.  Normally  runoff  from  a  regional  rainfall  or 
snowmelt  event  would  have  exited  East  and  Chaska  Creek  watersheds  long 
before  peak  flows  occurred  on  the  Minnesota  River  at  Chaska.  However, 
the  chance  of  having  an  intense  local  rainstorm  at  Chaska  during  a 
flood  on  the  Minnesota  River  will  always  exist.  Such  a  combination 

of  events  could  produce  catastrophic  flood  losses. 
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31.  Planned  urbanization  of  the  East  Creek  watershed  would  greatly 
Increase  runoff.  However,  existing  Lake  Grace  Dam  and  proposed 

Upper  Lake  Grace  dam  would  have  a  significant  retarding  effect  on  flood 
flows  by  reducing  future  peak  flows  to  approximately  present  undeveloped 
conditions.  In  the  Chaska  Creek  watershed,  where  land-use  plans  indi¬ 
cate  that  approximately  50  percent  of  the  watershed  will  eventually 
become  urbanized,  peak  flood  flows  would  increase  about  25  percent 
over  present  conditions. 

32.  Low  flows  in  the  Minnesota  River  basin  occur  during  the  late  summer 
and  fall  months  when  evapotranspiration  rates  are  high  and  during  the 
midwinter  months  when  the  streams  are  ice-covered.  The  minimum  flow 
recorded  on  the  Minnesota  River  at  Carver  was  79  cfs  and  occurred 

17  November  1955.  During  such  extended  dry  periods.  East  and  Chaska 
Creeks  could  be  expected  to  cease  flowing. 

FLOODS 


33.  GENERAL 

Flooding  in  Chaska  has  occurred  frequently  from  high  stages  on 
the  Minnesota  River.  The  greatest  flood  of  record  occurred  in  April 
1965  when  a  peak  stage  of  722.25  was  reached.  The  1969  flood  reached 
a  peak  stage  of  720.4.  In  1952  a  flood  having  a  peak  stage  of  717.10 
caused  extensive  damage.  Other  damaging  floods  occurred  during  the 
years  1881,  1919,  1936,  1943,  1944,  1947,  1949,  1951,  1957,  1962,  and 
1968.  The  largest  of  these  floods  is  generally  associated  with  spring 
snowmelt  conditions. 

34.  Floods  have  also  occurred  on  Chaska  and  East  Creeks,  although 
documentation  of  such  floods  is  limited  to  newspaper  accounts  and 
interviews  with  older  residents  of  the  community.  The  last  major 
flood  on  the  creeks  occurred  in  July  1951.  Repetition  of  such  a  flood 
would  cause  much  more  damage  now  since  overflow  from  either  or  both 

of  the  creeks  could  pond  to  depths  exceeding  15  feet  behind  the  exist¬ 
ing  levee.  Also,  recent  residential  and  commercial  developments  have 
been  encroaching  into  the  overflow  area  of  East  Creek  in  a  terrace 
along  the  Minnesota  River  floodplain  upstream  from  the  leveed  area. 
High  flows  on  East  Creek  could  cause  extensive  damage  in  this  terrace 
area.  Anticipated  future  industrial  and  residential  improvements  in 
the  Jonathan  development  located  in  the  headVaters  of  East  Creek  are 
expected  to  Increase  runoff  substantially,  although  existing  and 
planned  retarding  reservoirs  will  nearly  cancel  any  increase  in  peak 
flows  at  the  East  Creek  terrace  area.  Generally,  intense  local  rain¬ 
storms  would  cause  the  most  severe  flooding  conditions  on  East  and 
Chaska  Creeks,  although  snowmelt  combined  with  rainfall  could  also 
cause  major  flooding. 
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35.  LOSS  OF  LIFE  POTENTIAL 


There  have  been  no  reports  of  loss  of  life  associated  with  flooding 
at  Chaska  in  the  past.  However,  two  potentially  hazardous  conditions 
exist  in  Chaska  which  could  result  in  substantial  loss  of  life.  First, 
the  existing  emergency  levee  along  the  Minnesota  River  was  hastily  con¬ 
structed  and  does  not  have  adequate  seepage  control.  At  high  river  stages, 
seepage  flows  could  undermine  the  levee  and  cause  it  to  collapse.  In  a 
matter  of  minutes  the  protected  area  could  be  flooded  to  depths  exceeding 
15  feet.  The  second  hazardous  area  is  on  East  Creek  where  the  stream 
emerges  from  along  the  bluff  of  the  Minnesota  River.  Part  of  Minnesota 
Highway  41  is  a  30-foot-deep  fill  crossing  East  Creek  about  1  mile  up¬ 
stream  from  the  bluff  and  has  the  potential  to  hold  back  a  relatively 
large  volume  of  floodwater  because  of  the  small-size  culvert  under  the 
road.  If  the  water  level  rose  to  the  top  of  the  road,  which  could  happen 
during  an  intense  rainstorm,  and  the  road  embankment  were  to  collapse,  a 
flood  wave  several  feet  deep  could  travel  down  the  narrow  valley  and 
enter  a  mobile  home  park  and  a  residential  area  of  Chaska  within  minutes. 
The  impactive  forces  of  such  a  wave  could  have  catastrophic  consequences. 


36.  FLOOD  FREQUENCIES 

Annual  instantaneous  peak  discharge-frequency  relationships  for 
the  Minnesota  River  at  Carver  were  derived  statistically  from  existing 
gage  records  at  Carver  and  Mankato.  The  short-period  records  at 
Carver  were  statistically  adjusted  and  correlated  to  the  longer 
period  records  at  Mankato  which  were  correlated  with  records  on  the 
Mississippi  River  at  St.  Paul. 

37.  Stages  on  the  Minnesota  River  below  Carver  to  the  mouth  at 
Mendota,  Minn. ,  are  affected  by  high  stages  of  the  Mississippi  River  at 
Mendota.  Consequently,  river  stages  and  flood  damages  in  this  reach 
cannot  be  related  directly  to  discharges.  Instead,  an  elevation- 
frequency  curve  was  developed  at  Chaska  using  the  Carver  gage  on  the 
Minnesota  River  and  an  elevation-frequency  curve  at  the  mouth  of  the 
Minnesota  River  from  discharges  at  the  St.  Paul  gage  on  the  Mississippi 
River.  Table  3  summarizes  peak  flood  elevations  to  be  expected  at 
selected  frequencies  at  the  staff  gage  in  Chaska.  The  U.S.  Geological 
Survey,  in  cooperation  with  the  Minnesota  Department  of  Natural  Resources, 

^  is  currently  conducting  detailed  hydraulic  studies  of  the  lower  Minnesota 

River  for  floodplain  information  purposes.  Results  of  these  studies 
will  be  Incorporated  into  postauthorization  planning  and  design. 
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Table  3  -  Flood  frequency  data  for  the  Minnesota  River  at  Chaska.  Minn. 

Frequency 

Peak  elevation 

(in  percent) 

(feet) 

Remarks 

1 

723.0 

Intermediate  regional  flood. 

722.25 

1965  flood. 

2 

721.0 

720.4 

1969  flood. 

4 

718.8 

5 

718.0 

10 

715.6 

38.  In  the  absence  of  recorded  flood  discharges  on  Chaska  and  East 
Creeks,  frequency  curves  were  developed  synthetically  for  urbanized 
hydrologic  conditions.  The  East  Creek  curve  reflects  the  flood- 
retarding  effect  of  Lake  Grace  Dam  and  Reservoir  in  Jonathan.  Similarly, 
the  retarding  effect  of  the  marshes  in  the  Chaska  Creek  watershed  have 
been  recognized.  (See  table  A.) 


Tgble -- - data  for  East  Creek  where_it  exits  the  bluff  of 


Minnesota  River  vallev 


rgh^i^M&gf at  the  Flrst,_street  Bridse 


Frequency 
(in  percent) 

East  Creek  peak  flow 
(cfs) 

Chaska  Creek  peak  flow 
(cfs) 

1 

4,350 

4,700 

2 

3,500 

3,880 

4 

2,720 

3,150 

5 

2,500 

2,950 

10 

1,880 

2,330 

39.  STANDARD  PROJECT  FLOOD 

The  standard  project  flood  is  defined  as  the  flood  that  might  be 
expected  from  the  most  severe  combination  of  meteorologic  and  hydrologic 
conditions  that  are  reasonably  characteristic  of  the  geographical  region 
involved,  excluding  extremely  rare  combinations.  The  standard  project 
flood  from  the  Minnesota  River  at  Chaska  has  an  estimated  peak  discharge 
of  168,000  cfs,  which  is  approximately  1.4  times  the  record  flood  of  1965. 
The  estimated  peak  discharge  of  the  standard  project  flood  at  Chaska 
from  Chaska  Creek  and  East  Creek  is  16,500  cfs  and  8,430  cfs,  respectively. 
Details  on  the  derivation  of  the  standard  project  floods  are  given  in 
appendix  B. 
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FLOOD  DAMAGE 


AO.  EXTENT  AND  CHARACTER  OF  FLOODPLAIN 

The  floodplain  at  Chaska  consists  of  approximately  570  acres  outside 
the  Minnesota  River  levee  and  approximately  390  acres  behind  the  levee 
and  along  East  and  Chaska  Creeks.  Approximately  100  acres  of  this  flood- 
plain  adjacent  to  the  Minnesota  River  are  subject  to  flooding  from  the 
river  or  the  creeks,  230  acres  are  subject  to  flooding  from  East  Creek  only, 
and  60  acres  from  Chaska  Creek  only.  About  34  percent  of  the  floodplain 
inside  the  levee  is  used  for  residential  purposes,  18  percent  is  occupied 
by  commercial  property,  7  percent  is  utilized  for  streets  and  railroads, 
and  A  percent  is  public  property.  Vacant  land  accounts  for  the  remaining 
37  percent  of  the  total  land.  Although  this  vacant  land  is  quite  low  and 
probably  could  be  considered  more  suitable  for  recreational  use,  continued 
development  in  this  area  is  occurring.  The  floodplain  within  the  city 
of  Chaska  presently  contains  540  dwelling  units,  46  commercial  units,  one 
industrial  complex,  and  three  public  buildings.  The  570  acres  rivervard 
of  the  levee  consist  mainly  of  marshland.  The  intermediate  regional 
floodplain  area  at  Chaska  under  expected  future  runoff  conditions  is 
shown  on  plate  2.  Flood  conditions  at  Chaska  are  illustrated  by  photo¬ 
graphs  Nos.  1  through  6. 
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Photograph  No.  1  -  Looking  south  from  near  the  corner 
of  Elm  and  First  Streets,  10  April  1965. 


Photograph  No.  2  -  Looking  south  along  Cedar  Street 
toward  city  levee  being  overtopped  by 
floodwaters  from  the  Minnesota  River, 
10  April  1965. 


Photograph  No.  3  -  Local  emergency  operations  to  pro¬ 
tect  the  Carver  County  Courthouse  at 
Chaska,  11  April  1965. 
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Photograph  No.  4  -  Looking  south  front  near  the 
Intersection  of  Pine  and  First 
Streets,  12  April  1965. 


Photograph  No.  5  -  Looking  west  from  the  inter¬ 
section  of  Hickory  and  First  Streets, 
12  April  1965. 


Photograph  No.  6  -  Aerial  view  looking  northeast 

and  downstream  at  Minnesota  Highway  41 
bridge  over  the  Minnesota  River  at 
Chaska,  13  April  1969. 

19 


41.  FLOOD  DAMAGE  SURVEYS 

Information  on  flood  damages  at  Chaaka  was  obtained  from  field 
surveys  and  Interviews  conducted  In  1967  and  1972.  Residential 
damage  surveys  were  then  correlated  with  property  values  and  depths  of 
flooding.  Estimates  of  flood  damages  to  comerclal  and  public  proper¬ 
ties  were  obtained  through  personal  interviews.  All  flood  damage 
evaluations  are  based  on  February  1973  price  levels.  At  these  price 
levels  the  record  1965  flood  would  have  caused  $2.3  million  in  tangible 
flood  losses. 

42.  NATURE  OF  FLOOD  DAMAGES 

Nearly  all  the  flood  damages  in  the  Chaska  and  East  Creek  water¬ 
sheds  occur  In  Chaska  near  the  Minnesota  River  or  on  the  East  Creek 
terrace  within  the  Minnesota  River  valley.  The  flood  problems  at 
Chaska  are  aggravated  by  the  fact  that  both  East  and  Chaska  Creeks 
pass  through  the  populated  areas.  Overflows  from  the  creeks  could  pond 
behind  an  existing  levee  and  cause  extensive  damage.  Furthermore, 
recent  developments  along  East  Creek  just  upstream  from  the  central 
business  district  could  be  severely  flooded  by  runoff  from  intense  rain¬ 
fall  over  the  watershed.  Table  5  presents  a  breakdown  of  the  total 
flood  damages  into  various  urban  land-use  types  at  Chaska  for  the 
intermediate  regional  flood. 


Table  5  -  Suae 

uirv  of  urban  flooding  at  Chaska 

Type 

Percentage  of  total  urban 
damages  for  intermediate 
regional  flood 

Residential 

78 

Commercial  and  industrial 

11 

Public  and  other 

11 

Total 

100 

43.  Flood  losaea  at  Chaaka  can  be  especially  severe  because  of  the 
flash  flood  nature  of  the  two  creeks  and  also  because  of  the  dense 
urban  development  within  the  floodplain.  Flash  flooding  would  cause 
higher  than  normal  damages  since  few  personal  belongings  could  be 
saved  in  the  rush  to  evacuate  the  area.  Also,  the  existing  levee 
which  provides  partial  protection  from  the  Minnesota  River  could  be 
outflanked  by  a  flood  having  about  a  3-percent  chance  of  occurring  in 
any  given  year.  Damages  resulting  from  levee  overtopping  could  be  equally 
severe . 
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44.  EVALUATION  OF  FLOOD  DAMAGES 

The  evaluation  of  the  flood  damage  potential  at  Chaska  was  corre¬ 
lated  with  flood  frequency  data  of  the  Minnesota  River  and  East  and 
Chaska  Creeks  to  obtain  average  annual  damages.  The  flood  frequency 
data  were  adjusted  to  assure  no  duplication  of  damages  would  be  in¬ 
cluded  due  to  coincidental  flooding  from  the  Minnesota  River  and  the 
two  creeks.  In  the  analysis,  present  condition  flood  damages  are 
based  on  the  damage  potential  expected  in  1980,  the  earliest  date  that 
any  improvement  would  likely  be  completed.  Thus,  the  estimated 
average  annual  damages  based  on  1980  conditions  and  anticipated  condi¬ 
tions  100  years  hence  in  2080  would  be  $806,000.  Further  details 
of  the  evaluation  of  flood  damages  and  the  development  of  average 
annual  damages  are  provided  in  appendix  C. 

EXISTING  AND  AUTHORIZED  WATER  RESOURCE  PROJECTS 

45.  CORPS  OF  ENGINEERS 

The  Lac  qui  Parle  Lake  near  the  head  of  the  Minnesota  River  has 
no  significant  effect  on  flood  stages  at  Chaska.  No  other  Federal 
flood  control  projects  have  been  constructed  in  the  vicinity  of  Chaska. 
The  Corps  of  Engineers  presently  maintains  a  9-foot  navigation  channel 
from  the  mouth  of  the  Minnesota  River  to  mile  14.7  at  Savage,  Minn. 
Presently  there  are  no  plans  to  construct  an  extension  of  the  commercial 
navigation  channel. 

46.  IMPROVEMENTS  BY  OTHER  AGENCIES 

Following  the  floods  in  1951  and  1952,  local  Interests  constructed 
a  levee  with  3  feet  of  freeboard  to  protect  Chaska  against  a  flood 
having  a  5-percent  chance  of  occurring  in  any  1  year  on  the  Minnesota 
River.  As  a  result  of  the  severe  1965  flood,  the  Corps  of  Engineers 
cooperated  with  the  city  of  Chaska  in  making  emergency  repairs  of  the 
levee  which  had  been  breached.  The  city  of  Chaska  subsequently  raised 
the  levee  about  4  feet  at  local  expense.  The  levee  was  again  raised 
about  2  feet,  under  Operation  Foresight,  prior  to  the  1969  flood. 
Following  the  flood,  portions  of  the  levee  were  removed  and  the  levee 
was  not  tied  into  high  ground  at  either  end. 
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47.  In  1968  the  Jonathan  Development  Corporation  constructed  a  25-foot- 
high  earth  fill  dam  on  East  Creek  about  4.8  miles  upstream  from  the 
Minnesota  River.  Lake  Grace,  the  72-acre  lake  created  by  the  dam, 

is  currently  used  for  recreation  and  aesthetic  purposes.  It  was  de¬ 
signed  to  pass  a  1-percent  chance  flood  and  has  no  designated  flood 
control  storage.  The  Jonathan  Development  Corporation  is  currently 
planning  to  construct  a  second  25-foot-high  earth  dam  immediately  up¬ 
stream  from  the  Milwaukee  Road  railroad  embankment  which  is  about  1 
mile  upstream  from  the  existing  Lake  Grace  Dam.  Although  this  reser¬ 
voir  would  also  not  have  any  designated  flood  control  storage,  the 
combined  retarding  effect  of  the  two  reservoirs  would  approximately 
offset  any  increases  in  peek  flows  due  to  planned  urbanization. 

48.  The  Carver  County  Soil  and  Water  Conservation  District  has  been 
active  in  working  with  farmers  to  develop  a  good  land  treatment  pro¬ 
gram.  The  District  expects  to  work  closely  reviewing  site  plans  for 
urban  uses  in  the  future,  in  the  Chaska  and  East  Creek  watersheds. 

49.  FLOOD  EMERGENCY  OPERATIONS 

In  an  effort  to  save  the  city  from  a  repetition  of  the  devastating 
flood  damages  which  occurred  in  1952  and  1965  at  Chaska,  the  community 
waged  a  successful  but  costly  flood  fight  in  1969.  During  this  flood, 
the  city  of  Chaska  was  assisted  by  the  Corps  of  Engineers,  Red  Cross, 
Civil  Defense,  Carver  County,  and  hundreds  of  volunteer  workers. 

The  flood  fight  involved  raising  the  existing  8,000-foot-long  levee 
about  2  feet  and  constructing  about  2,000  feet  oi  temporary  dikes. 

As  the  flood  crest  approached  (elevation  720.4),  the  high  water 
pressures  caused  considerable  seepage  but  17  portable  pumps  ranging 
in  size  from  3-  to  10-inch  capacity  were  able  to  cope  with  the  seepage 
problems.  The  total  cost  to  raise  and  extend  the  existing  emergency 
levee  system  and  provide  portable  pumps  exceeded  $217,000,  including 
the  contract  work  done  by  the  Corps  of  Engineers  under  authority  of 
Public  Law  99.  Damages  prevented  by  the  1969  flood  fight  exceeded 
$650,000.  However,  approximately  $440,000  in  damages  were  sustained, 
principally  as  a  result  of  highway  traffic  interruption  across  the 
Minnesota  River  at  Chaska. 

WATER  AND  RELATED  LAND  RESOURCE  NEEDS 

50.  FLOOD  CONTROL 

Periodic  flooding  of  the  urban  areas  of  Chaska  is  currently  the 
most  serious  water  resource  problem  in  the  East  a:id  Chaska  Creek 
watershed*  and  along  the  Minnesota  River  at  Chaska.  Over  500  resi¬ 
dences,  47  businesses  and  industries,  and  three  public  buildings  wbuld 
be  directly  affected  by  flooding  of  the  two  creeks  and  the  Minnesota 
River.  Damages  estimated  at  $4  million  would  result  from  an  inter¬ 
mediate  regional  flood  (1-percent  chance  flood)  under  present  conditions. 
Also,  severe  disruption  of  the  community  and  possible  loss  of  life  could 
result. 
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51.  WATER  SUPPLY 


In  general  Che  Chaska  area  has  a  plentiful  supply  of  good 
quality  groundwater  and  all  foreseeable  water  supply  demands  can 
be  satlslfed  using  groundwater.  These  projected  demands  recognize 
the  needs  of  over  80,000  people  and  anticipated  Industrial  growth 
in  the  city. 

52.  WATER  QUALITY 

The  water  quality  of  East  and  Chaska  Creeks  Is  generally  good. 
However,  the  Minnesota  River  at  Chaska  is  a  slow-moving,  silt-laden 
river  and,  during  times  of  low  river  flow,  can  have  an  oxygen- 
depletion  problem.  This  problem  is  primarily  due  to  the  limited 
assimilative  capacity  of  the  Minnesota  River  for  point  sources  of 
treated  waste  water.  Also,  agricultural  processing  plant  wastes 
and  inadequate  safeguards  during  the  application  of  agricultural 
pesticides  and  fertilizers  have  led  to  periodic  degradation  of 
stream  quality  upstream  from  Chaska. 

53.  RECREATION,  FISH  AND  WILDLIFE 

The  Chaska  area  has  been  endowed  with  a  plentiful  supply  of 
lakes  and  marshes  which  satisfy  a  large  portion  of  the  demand  for 
water-related  recreation  activities.  However,  a  greater  interest 
in  the  environment  has  also  led  to  an  increased  demand  for  parks, 
trails,  and  general  outdoor  recreation  areas.  To  meet  these  de¬ 
mands,  at  least  in  part,  recreation  facilities  and  environmental 
interpretive  areas  should  be  further  developed  in  Chaska. 

54.  Similarly,  preservation  and  enhancement  of  fish  and  wildlife 
habitat  within  the  watersheds  are  needed.  As  the  area  becomes 
urbanized,  protective  measures  to  reduce  erosion  and  runoff  should 
be  included  as  an  Integral  part  of  development.  Preservation  of 
marshes,  creek  bottoms,  and  wooded  ravines  would  provide  wildlife 
habitat  and  nature  study  areas  while  maintaining  a  natural  water¬ 
way  for  safe  passage  of  flood  flows. 

IMPROVEMENTS  DESIRED 

55.  Solutions  to  the  urban  flood  problems  in  Chaska  have  been 
requested  by  the  city  of  Chaska.  In  April  1965  the  city  council 
adopted  a  resolution  requesting  the  Corps  of  Engineers  to  study 
the  flood  problems  under  section  2 05  of  the  1948  Flood  Control  Act, 
as  amended,  which  allows  Federal  participation  of  up  to  $1  million 
for  economically  justified  and  environmentally  and  socially  accept¬ 
able  projects.  This  preliminary  report  indicated  that  the  diversion 
of  East  and  Chaska  Creeks  combined  with  upgrading  the  existing  levee 
could  provide  an  adequate  degree  of  protection  for  the  community. 
However,  the  cost  of  such  measures  would  have  far  exceeded 

the  Federal  cost  limitations.  With  the  city  unable  to  provide  the 
additional  required  funds,  the  Office,  Chief  of  Engineers  approved 
the  District's  request  to  prepare  an  interim  survey  report. 
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56.  Subsequent  to  this  approval,  several  meetings  with  local  offi¬ 
cials  were  held  to  discuss  desired  Improvements.  At  a  meeting  on 
13  September  1972,  the  Chaska  Citizens  Advisory  Committee  expressed 
continued  support  for  the  creek  diversion  concept  combined  with  a 
plan  for  upgrading  the  existing  levee.  Support  for  creek  diversions 
and  levee  Improvements  was  again  expressed  at  a  public  meeting  on 
21  November  1972.  During  this  meeting,  14  alternative  methods  for 
managing  floodplain  areas  in  Chaska  were  reviewed.  Local  interests 
indicated  that  the  alternative  of  permanent  floodplain  evacuation 
would  not  be  acceptable  due  to  the  large  number  of  residences  needing 
relocation.  Also,  they  stated  that  community  cohesion  would  be  de¬ 
stroyed  and  that  an  uneconomic  community  unit  would  remain  following 
evacuation.  Concern  was  expressed  that  the  entire  community  below 
the  bluff  of  the  Minnesota  River  valley  would  eventually  be  lost. 

At  a  meeting  of  the  Chaska  Citizens  Advisory  Committee  on  21  March 
1973,  the  proposed  creek  diversion  and  levee  improvement  plan  was 
presented.  The  committee  generally  agreed  with  the  proposed  plan 
and  indicated  a  strong  preference  for  a  levee  extension  route  passing 
to  the  east  of  Courthouse  Lake  (see  plate  3) .  The  committee  stated 
that  safety,  aesthetics,  recreation,  and  quality  of  life  would  all  be 
improved  with  such  a  levee  alignment. 

PLAN  FORMULATION 


57.  OBJECTIVES 

The  basic  objectives  of  plan  formulation  are  to  develop  a  plan 
which  will  provide  the  best  use,  or  combination  of  uses,  of  water 
and  related  land  resources  to  meet  all  foreseeable  short-  and  long¬ 
term  needs  of  the  Chaska  area.  In  pursuit  of  this  general  objective, 
the  following  specific  planning  principles  and  objectives  guided 
formulation  of  the  plan  of  improvement. 

a.  The  plan  must  preserve  to  the  maximum  possible  extent  the 
quality  of  the  natural  and  human  environment. 

b.  The  plan  must  be  socially  acceptable. 

c.  The  plan  must  enhance  the  economic  welfare  of  the  local 
people  and  add  to  their  security  and  well-being. 

d.  The  plan  must  enhance  national  economic  development  by 
increasing  the  value  of  the  Nation's  output  of  goods  and  services  and 
improving  national  economic  efficiency. 

e.  The  plan  must  fit  integrally  into  an  overall  plan  for  vater 
and  related  land  resource  management  and  development  for  the  Upper 
Mississippi  River  basin. 

f .  The  plan  must  be  technically  feasible  to  implement. 
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58.  CONSIDERATION  OF  THE  WATERSHED  NEEDS 

There  is  an  existing  or  pending  need  for  water  quality  control, 
recreation,  fish  and  wildlife  enhancement,  and  flood  control  in  or 
downstream  from  the  East  and  Chaska  Creek  watersheds.  Glacial  till 
and  other  deeper  aquifers  provide  a  good  source  of  groundwater  which 
should  meet  the  foreseeable  water  supply  needs  of  the  Chaska  area. 

The  only  significant  water  quality  problem  anticipated  in  the  area  is 
on  the  Minnesota  River  downstream  from  the  existing  waste-water  treat¬ 
ment  plant  where  oxygen  depletion  could  occur  during  times  of  low 
streamflow.  Advanced  waste  treatment,  low-flow  augmentation,  or  on- 
land  disposal  of  waste  water  are  methods  which  might  prove  effective  in 
coping  with  the  problem.  The  Metropolitan  Development  Guide  Plan  indi¬ 
cates  the  existing  treatment  plant  at  Chaska  will  be  phased  out  between 
1985  and  2000.  Raw  sewage  will  then  be  pumped  to  a  regional  treatment 
plant  east  of  Shakopee,  Minn.  This  may  help  to  reduce  this  potential 
water  quality  problem.  Erosion  and  sediment  collection  caused  by  in¬ 
creased  construction  may  become  a  significant  problem  unless  adequately 
controlled.  These  and  related  problems  of  the  Chaska  area  will  be 
considered  further  in  the  Minnesota  River  basin  survey  study. 

59.  ALTERNATIVE  METHODS  OF  MANAGING  THE  FLOODPLAIN 

A  comprehensive  and  effective  plan  for  managing  the  floodplains 
of  a  particular  river  basin  or  locality  may  Include  any  combination 
or  all  of  the  known  measures  for  flood  damage  reduction  or  prevention. 
Such  a  program  would  logically  include  one  or  a  mix  of  the  following 
nonstructural  and  structural  measures. 

a.  Nonstructural  measures.  - 

(1)  Flood  warning  systems. 

(2)  Permanent  evacuation. 

(3)  Flood  proofing  of  existing  or  new  structures. 

(4)  Flood  insurance . 

(5)  Floodplain  regulation. 

b.  Structural  measures.  - 

(1)  Reservoir  storage. 

(2)  Levees  and  floodwalls. 

(3)  Channel  improvements  or  diversions. 
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60.  NONSTRUCTURAL  MEASURES 

All  nonstructural  alternatives  were  relatively  high  in  environ¬ 
mental  quality  but  failed  to  adequately  satisfy  the  social  well-being 
objective,  to  show  economic  feasibility,  or  both.  Flood  forecasting 
and  warning  is  available  for  the  Minnesota  River.  Hydrologic 
studies  of  Chaska  and  East  Creek  watersheds,  however,  have  revealed 
that  little  or  no  warning  could  be  given  if  Intense  rainfall  caused 
flash  flooding  on  East  and  Chaska  Creeks  and,  hence,  the  damages  from 
flash  flooding  would  remain  severe.  Evacuation  of  the  floodplain  or 
flood  proofing  existing  and  future  development  would  be  unacceptable 
both  socially  and  economically.  The  cost  to  move  flood-prone  struc¬ 
tures  or  flood  proof  them  far  exceeds  the  possible  flood  damages 
prevented.  In  addition,  public  opposition  to  any  plan  which  would  relo¬ 
cate  the  hundreds  of  residences  is  certain.  Flood  insurance  has  been  avail¬ 
able  since  1971  in  Chaska.  However,  less  than  15  percent  of  the  flood- 
prone  structures  in  Chaska  have  been  brought  under  the  protection  of 
this  program.  Thus,  flood  insurance  has  not  received  broad-based 
public  acceptance  at  Chaska  and,  since  flood  damages  would  not  be 
alleviated  in  any  way,  this  alternative  is  not  considered  to  be  an 
adequate  solution  to  the  problem.  In  contrast  to  the  above  alterna¬ 
tives,  floodplain  regulation  would  provide  significant  benefits  for 
a  relatively  small  cost.  Thus,  by  precluding  unwise  future  develop¬ 
ment,  potential  flood  damages  could  be  frozen  at  present  levels. 

However,  no  relief  from  the  distressingly  high  flood  damages  to  exist¬ 
ing  development  would  be  provided.  Consequently,  floodplain  regula¬ 
tion,  although  highly  desirable,  could  not  be  expected  to  signifi¬ 
cantly  minimize  flood  damages  in  Chaska  and  is  considered  a  supplement 
to,  rather  than  a  substitute  for,  other  measures  which  could  sub¬ 
stantially  reduce  flood  damages.  More  detailed  information  on  flood- 
plain  regulation  is  given  in  appendix  E. 

61.  STRUCTURAL  MEASURES 

Nine  structural  flood  control  plans  were  investigated  in  detail 
for  Chaska.  The  plans,  which  are  all  enumerated  and  described  in 
appendix  C  and  illustrated  on  plate  1,  include  flood  bypass  channels 
for  East  and  Chaska  Creeks,  small  reservoirs  at  four  sites  on  the 
creeks,  large  reservoirs  at  two  sites  on  the  creeks,  channel  improve¬ 
ments  for  the  existing  streams,  levees  along  the  Minnesota  River, 
and  combinations  of  these  measures.  Large-scale  reservoir  development 
on  the  Minnesota  River  and  its  tributaries  was  also  given  consideration 
since  a  properly  developed  reservoir  system  could  substantially  reduce 
flood  stages  at  Chaska.  However,  other  measures  such  as  creek  diver¬ 
sions,  levees,  and  Improved  Interior  drainage  facilities  at  Chaska 
would  continue  to  be  required.  Thus,  large-scale  reservoir  development 
would  not  provide  a  complete  solution  to  the  flood  problems. 
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62.  of  the  ola*  plans  Investigated,  six  were  dismissed  after  de¬ 
tailed  analysis  since  they  did  not  provide  an  adequate  degree  of 
flood  protection  or  were  not  economically  justified.  The  remaining 
three  plans  which  were  determined  to  provide  the  most  practicable 
and  economical  solution  to  Chaalca's  flood  problems  are  described 
as  follows : 


a.  Plan  8.  -  Bypassing  flood  flows  from  East  and  Chaska 
Creeks  around  heavily  developed  areas  -of  Chaska,  upgrading  and 
extending  the  existing  emergency  levee,  and  installing  adequate 
Interior  drainage  facilities  behind  the  levee. 

b.  Plan  10.  -  Construction  of  four  headwaters  reservoirs, 
bypassing  flood  flows  from  East  and  Chaska  Creeks,  upgrading  and 
extending  the  existing  emergency  levee,  and  installing  adequate 
Interior  drainage  facilities  behind  the  levee. 

c.  Plan  14.  -  Same  as  plan  8  except  channel  Improvement  on 
East  and  Chaaka  Creeks  would  replace  flood  bypass  channels. 

Each  of  the  alternative  plans  would  provide  a  comparable  high  degree 
of  flood  protection  at  Chaska,  and  all  three  plans  demonstrate  eco¬ 
nomic  feasibility.  Table  6  summarizes  the  estimated  first  costs, 
average  annual  costs  and  benefits,  based  on  a  5  5/8-percent  interest  rate, 
and  the  resulting  net  benefits  and  benefit-cost  ratios  ol  each  of  the 
plans. 


Table  6 

-  Summary  of 

estimated  costs 

and  benefits  for  alternative  plans 

Average 

Average  annual 

Net 

Benefit- 

First  costs 

annual  costs 

benefits(l) 

benefits 

cost 

Plan 

($mllllon) 

($1,000) 

($1,000) 

($1,000) 

ratio 

8 

9.54 

579 

767 

Pi 

10 

12.89 

765 

767 

■mm 

14 

10.72 

624 

767 

(1)  Excluding  recreation  benefits. 

63.  The  three  plans  were  then  ranked  on  a  relative  scale  according  to 
how  well  they  would  satisfy  the  basic  objectives  of  environmental 
quality,  social  well-being,  and  economic  efficiency.  Table  7  presents 
a  summary  of  the-  ranking  as  determined  by  the  Chaska  Citizens  Advisory 
Committee  and  the  Corps  of  Engineers  planners  and  biologists.  The 
factors  that  were  taken  Into  consideration  in  ranking  the  plans  under 
each  of  the  three  objectives  are  presented  In  table  c-19,  appendix  C. 


Table  7  -  Rating  of  alternative  plans 


Rating 

Social  well-being 

Economic  feasibility 

High 

Plan  10 

Plan  8 

Plan  8 

Plan  8 

Plan  10 

Plan  14 

Low 

Plan  14 

Plan  14 

Flan  10 
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64.  Plan  14,  channel  improvements  on  East  and  Chaska  Creeks, 

In  combination  with  levee  upgrading  and  extension  of  the  existing 
emergency  levee,  rated  lowest  in  the  environmental  quality  and 
social  well-being  criteria.  The  loss  of  about  2%  miles  of 
seminatural  stream  setting  in  an  urban  area  along  East  Creek, 
the  necessary  relocation  of  26  homes  and  three  businesses,  and  the 
high  costs  of  replacing  every  bridge  which  presently  crosses 
Chaska  or  East  Creeks  in  Chaska  are  the  major  reasons  for  the 
low  rating.  Plan  10,  which  is  the  most  costly  alternative  rated, 
would  include  construction  of  four  headwaters  reservoirs  in  the 
East  and  Chaska  Creek  watersheds,  reduced-scale  flood  bypass  channel, 
and  levee  Improvements.  Implementation  of  the  dams  would  inter¬ 
mittently  inundate  about  495  acres  of  wetlands  and  narrow  fringes 
of  wooded  slopes  causing  periodic  temporary  displacement  of  wildlife 
and  some  impacts  on  the  lower  fringes  of  woods  and  brush.  However, 
the  necessary  use  of  shallow  pools  for  future  sediment  storage  would 
increase  the  value  of  these  lands  for  wildlife  during  nonflood 
periods.  For  this  reason,  the  environmental  rating  was  slightly 
higher  than  for  plan  8  which  does  not  include  reservoir  storage, 
and  substantially  higher  than  plan  14  in  which  significant  permanent 
environmental  changes  would  occur.  Permanent  deep  pools  could  not 
be  established  in  conjunction  with  flood  protection;  and  therefore, 
social  benefits  of  fishing  and  contact  water  sport  development  would 
not  be  expected  with  plan  10.  At  least  one  county  road  and  the 
proposed  relocation  of  U.S.  Highway  212  would  be  adversely  affected. 

The  else  of  flood  bypass  channels  would  be  minimized  in  comparison 
with  plan  8.  However,  similar  flood  protection  could  be  accom¬ 
plished  with  plan  8  at  a  lesser  cost  and  with  fewer  social  changes 
than  with  plan  10.  Thus,  plan  8,  flood  bypass  channels  with  levee  up¬ 
grading  and  extension,  is  the  most  acceptable  alternative  since  environ¬ 
mental  changes  resulting  from  the  channel  and  levee  system  would  not  be 
significantly  different  than  that  of  plan  10,  the  security  and  well-beinp. 
of  the  people  would  be  insured,  and  the  benefits  of  such  an  undertaking 
would  exceed  the  cost. 

65.  MAINTAIN  THE  STATUS  QUO 

Consideration  was  given  to  maintaining  the  status  quo  or  recom¬ 
mending  that  no  action  be  taken  to  alleviate  flood  problems.  To  do 
nothing  would  not  burden  local  Interests  and  the  Federal  Government 
with  the  financial  costs  associated  with  other  alternatives.  Never¬ 
theless,  average  annual  damages  estimated  at  over  $800,000  would 
remain  and,  as  such,  would  be  a  severe  social  and  economic  burden 
to  the  people.  Natural  riverine  aesthetics  would  probably  not  change 
significantly  in  designated  park  areas.  However,  as  normal  economic 
growth  occurred,  infringement  on  the  river  corridor  in  other  areas 
by  businesses,  industries,  and  residences  would  likely  result  in 
degradation  of  the  natural  riverscape.  Furthermore,  provisions  for 
flood  protection  from  major  floods  on  the  Minnesota  River  would  be 
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dependent  on  the  construction  of  emergency  levees  and  temporary 
interior  drainage  facilities.  In  view  of  the  flash  flooding  that 
can  occur  at  Chaska  from  East  and  Chaska  Creeks,  reliance  on  emer¬ 
gency  measures  for  the  entire  city  would  be  hazardous  during 
Minnesota  River  floods  and  ineffective  for  flash  floods  on  the 
two  creeks. 

66.  PLAN  SELECTION 

The  above  review  of  available  alternatives  indicates  that 
structural  measures  offer  the  only  feasible  flood  control  alterna¬ 
tive  for  Chaska.  Of  the  structural  plans,  plan  8  which  includes 
a  flood  bypass  channel  on  East  Creek,  a  diversion  channel  on  Chaska 
Creek,  combined  with  upgrading  and  extending  the  existing  levee  sys¬ 
tem,  shows  the  most  merit.  In  addition  to  being  rated  the  highest 
on  social  well-being  and  economic  feasibility,  the  plan  is  strongly 
supported  by  local  interests  and  would  provide  a  high  degree  of 
flood  protection. 

$7 .  SCALE  OF  DEVELOPMENT 

To  permit  selection  of  the  optimum  level  of  flood  protection 
for  the  Chaska  area,  costs  and  benefits  were  computed  for  several 
degrees  of  flood  protection  that  would  be  provided  by  varying  design 
flood  discharges  for  the  Minnesota  River  and  East  and  Chaska  Creeks. 
The  optimization  analysis  for  the  selected  plan  was  found  by  using 
the  benefits  and  costs  of  protecting  Chaska  from  varying  degrees  of 
flooding  from  these  sources.  The  plan  optimization  data  are  summar¬ 
ized  in  table  8  and  are  shown  graphically  on  plate  C-5. 


Table  8  -  Plan  8  optimization  summary  -  flood  parameters  at 

_ Chaska.  Minn. _ 

Chaska  East 

Stage  on  Creek  Creek  Bene- 

Flood  Minnesota  dis-  dis-  fit 

frequency  River  charge  charge  Annual  Annual  Net  cost 

(percent!  (mail  (cfs)  (cfs)  cost  benefits  benefits  ratio 


5.0 

718.0 

2 

3,0(1) 
1.0V  ' 

719.7 

3 

723.0 

4 

0.5 

^**^(2) 
726. SKi) 

5 

0.25 

6 

,950  2,500  $489,000 
,500  3,000  515,000 
,700  4,350  579.000 
,600  5,400  661,000 
,800  6,5CO  816,000 


$547,000 

$58,000 

1.1 

628,000 

113,000 

1.2 

767,000 

188,000 

1.3 

808,000 

147,000 

1.2 

849,000 

33,000 

1.0 

(1)  Selected  level  of  protection  <*uu  point  of  maximum  net  benefits. 

(2)  Equivalent  to  the  standard  project  flood  on  Minnesota  River. 


6f.  An  optimum  relationship  between  costs  and  benefits  exists  when 
protection  is  provided  for  floods  from  East  and  Chaska  Creeks  and  the 
Minnesota  River  having  an  average  frequency  of  occurrence  in  the  order 
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of  once  In  100  years.  It  was  considered  impracticable  to  increase 
the  design  capacity  beyond  intermediate  regional  flood  protection 
since  large  additional  expenditures  for  bridge  modifications,  land, 
and  residence  relocation  or  purchase  would  be  necessary  although 
such  measures  could  be  economically  justified.  The  standard  project 
flood  on  the  Minnesota  River  is  3.5  feet  above  the  optimum  design 
flood  elevation  and  0.5  foot  below  the  top  of  the  levee  (at  optimum 
design) .  Emergency  measures  would  be  required  and  could  be  effec¬ 
tively  employed  to  provide  additional  levee  closures  required  by 
floods  greater  than  the  intermediate  regional  flood. 

PLAN  OF  IVPK/V'F/IENT 

69.  GENERAL  DESCRIPTION 

The  studies  for  this  investigation  included  consideration  of 
several  alternative  means,  structural  and  nonstructural,  of  solving 
the  flood  problems  at  Chaska.  Based  on  these  studies,  a  local  pro¬ 
tection  system  comprised  of  structural  measures  in  combination  with 
appropriate  floodplain  management  measures  was  found  to  be  the  best 
flood  damage  reduction  solution  for  the  community  of  Chaska.  The 
selected  plan  of  improvement  (plan  8)  consists  of  0.9  mile  of 
diversion  channel  for  Chaska  Creek,  1.2  miles  of  flood  bypass  channel 
for  East  Creek,  three  drop  structures  on  each  creek,  eight  new 
bridges,  upgrading  6,000  feet  of  existing  levee,  constructing  3,250 
feet  of  new  levee,  installing  four  pumping  stations,  a  recreation 
trail  system,  and  general  landscaping  and  tree  planting  in  construc¬ 
tion  areas.  The  plan  also  includes  floodplain  regulation  on  East 
Creek  and  Chaska  Creek  upstream  from  the  diversion  channels,  on  East 
Creek  near  U.S.  Highway  212,  in  ponding  areas  needed  for  interior 
drainage,  and  along  the  Minnesota  River  outside  the  leveed  area. 

Plate  3  provides  pertinent  information  as  to  the  locations,  limits, 
and  types  of  improvements  being  proposed.  The  project  would  be  de¬ 
signed  to  provide  protection  against  the  intermediate  regional  flood 
on  East  Creek,  Chaska  Creek,  and  the  Minnesota  River  at  Chaska. 

70.  FLOOD  BYPASS  AND  DIVERSION  CHANNELS 

Bypassing  flood  flows  from  the  natural  channels  of  East  Creek 
and  Chaska  Creek  is  a  major  element  in  the  proposed  plan  (see  plate  3). 
Approximately  1.2  miles  of  rock-lined,  trapezoidal  flood  bypass  channel 
would  be  used  for  East  Creek  starting  at  the  bluff  of  the  Minnesota 
River  valley  and  ending  at  the  Minnesota  River  just  east  of  Chaska 
(see  plate  4) .  The  channel  would  pass  mainly  through  presently  un¬ 
developed  commercial  or  industrial  zones .  The  use  of  two  concrete 
drop  structures,  each  about  10  feet  high  and  60  to  120  feet  wide, 
would  reduce  design  flow  velocities  to  the  point  where  lining  the 
channel  with  rock  would  prevent  streambank  erosion.  Also,  a  sheet- 
pile  drop  structure  would  be  required  on  the  East  Creek  bypass 
channel  at  the  Minnesota  River  to  control  erosion.  An  earthen  em¬ 
bankment  8  to  20  feet  high  and  700  feet  long  would  be  constructed 
across  the  natural  East  Creek  channel  to  direct  flood  flows  into  the 
diversion  channel.  Normal  low  flows  on  East  Creek  would  be  maintained 
in  the  natural  channel  by  using  a  gated  conduit  under  the  diversion 
embankment . 
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76.  AESTHETIC  AND  ENVIRONMINTAl  PRESERVATION  CONSIDERATIONS 

In  selecting  each  type  of  improvement  to  be  used,  special  con¬ 
sideration  was  given  to  maintaining  existing  environment  j1  features 
wherever  possible.  Five  alternative  alignments  were  considered  for 
the  East  Creek  flood  bypass  channel.  Two  of  these  alignments  were 
dismissed  since  they  would  have  resulted  in  the  drainage  of  a  large 
marsh  and  loss  of  valuable  wildlife  habitat.  The  other  two  routes 
would  have  transformed  the  existing  seminatural  stream  and  proposed 
city  greenway  open-space  areas  into  a  rock-lined  channel.  Conversely, 
the  selected  bypass  channel  alignment  skirts  the  edge  of  the  marsh 
and  passes  through  primarily  undeveloped  industrial  zones.  Normal 
low  flows  would  be  maintained  in  the  existing  East  Creek  channel, 
thereby  preserving  the  natural  character  of  the  stream  and  complement¬ 
ing  the  proposed  greenway  open-space  system.  Plate  7  provides  a 
conceptual  illustration  of  how  the  city  greenway  system  could  be  com¬ 
bined  with  the  proposed  East  Creek  flood  bypass  structure  to  enhance 
the  natural  beauty  of  the  area.  A  similar  conceptual  design  for  the 
Chaska  Creek  diversion  channel  is  illustrated  on  plate  8.  Removal 
of  the  existing  emergency  levee  between  Courthouse  Lake  and  the 
Carver  County  Courthouse  would  improve  the  view  of  the  lake.  The 
proposed  levee  around  the  lake  would  be  contoured  with  surplus  mate¬ 
rial  from  channel  excavation,  then  landscaped  and  planted  with  trees 
and  shrubs.  Also,  the  riverward  side  of  the  levee  would  be  seeded 
with  native  prairie  grass  species  which  would  provide  wildlife  habitat 
and  require  virtually  no  maintenance.  The  city  of  Chaska,  with  State 
and  Federal  aid,  is  acquiring  500  acres  for  parkland  and  open  space. 
Sizable  portions  will  be  wooded  lowland  and  marshland  which  will  serve 
as  greenbelts  and  wildlife  refuges.  Recreation  and  environmental 
appreciation  trails  are  planned  in  these  areas  to  fulfill  recreational 
demands  and  to  serve  nature  study  enthusiasts.  By  utilizing  the  con¬ 
cepts  and  landscaping  techniques  mentioned  above  and  recognizing  the 
potential  of  the  city's  greenbelt  and  open-space  policy,  a  long-term 
environmental  enhancement  of  many  areas  in  Chaska  would  be  possible. 

ESTIMATES  OF  FIRST  COST 

77.  The  total  estimated  first  cost  of  the  proposed  project,  based 

on  February  1973  prices,  is  $9,543,000.  Allowances  were  made  for  the 
cost  of  engineering,  overhead,  inspection,  and  contingencies.  Details 
of  the  estimate  are  included  in  appendix  D  and  are  summarized  in 
table  9.  Contingencies  are  included  in  each  principal  feature  in  the 
summary* 
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Table  9  -  Summary  of  estimated  first  costs  (February  1973  price  levels) 

Item 

First  cost 

Lands  and  damages 

$521,000 

Channel  diversion  and  flood  bypass 

2,877,000 

Levees  and  relief  well  system 

2,073,000 

Pumping  plants 

1,386,000 

Recreation  facilities 

36,000 

Relocations 

Railroads 

491,000 

Highway  bridge  removal  and  protection 

41,000 

Road  and  bridge  modification 

832,000 

Utilities 

108,000 

Engineering  and  design 

765,000 

Supervision  and  administration 

413.000 

Total 

9,543,000^) 

(1)  Exclusive  of  interim  survey  study  costs,  $120,000. 


ESTIMATE  OF  ANNUAL  CHARGES 

78,  The  total  annual  charges  comprising  interest  and  amortization  and 
annual  maintenance,  operation,  and  replacement  costs  total  $579,000. 

The  estimated  annual  charges ,  summarized  in  table  10 ,  are  based  on  an  in¬ 
terest  rate  of  5  5/8  percent  and  a  project  economic  life  of  100  years. 
Also  reflected  in  the  annual  charges  is  the  interest  on  the  project 
investment  during  an  assumed  2-year  construction  period.  An  itemized 
breakdown  of  the  annual  charges  for  operation,  maintenance,  and  major 
replacements  is  given  in  appendix  D. 

_ Table  10  -  Estimated  annual  charges _ 


Economic  Investment 

Financial  cost,  initial  construction  $9,543,000 

Interest  during  construction  389,000 

Total  economic  Investment  9,932,000 

Annual  charges 

Interest  and  amortization  561,000 

Operation,  maintenance,  and  major  replacement  17,000 

Recreation  trail  maintenance  1,000 

Total  annual  charges  579,000 


R  16  Apr  74 


34 


ESTIMATE  OF  BENEFITS 


79.  FLOOD  CONTROL  AND  RELATED  BENEFITS 

Based  on  February  1973  price  levels,  a  100-year  economic  life 
(1980-2080)  and  a  5  5/8-percent  interest  rate,  the  total  average  an¬ 
nual  flood  control  benefits  attributable  to  the  proposed  improvements 
at  Chaska  are  $709,000.  The  benefits  represent  the  difference  between 
the  flood  damages  that  could  be  expected  without  and  with  the  pro¬ 
posed  improvements  and  include  protection  of  more  than  540  residences, 
47  businesses  and  industries,  and  three  public  buildings.  The  esti¬ 
mated  average  annual  flood  damages  remaining  with  the  project  or 
residual  damages  are  $97,000.  The  benefit  analysis  also  recognizes 
flood  control  related  benefits  which  amount  to  $58,000  annually. 

These  benefits  include  flood  proofing  cost  savings  to  new  development 
and  to  redevelopment  and  increased  land  utilization,  all  of  which  would 
be  attributable  to  the  project.  The  analysis  includes  proper  allow¬ 
ances  for  future  economic  growth  in  the  floodplain  and  recognizes  the 
effect  that  Minnesota  floodplain  regulations  will  have  on  flood-prone 
areas  in  Chaska.  Detailed  information  on  the  benefit  evaluation  is 
included  in  appendix  C. 

80.  RECREATION  BENEFITS 

The  proposed  recreation  trails  around  Courthouse  Lake  and  on 
top  of  the  levee  would  provide  for  over  5,000  recreation-days  of 
use  soon  after  project  completion  and  ultimately  produce  over  15,000 
recreation-days  of  visitation.  Bicycling,  nature  walks,  walking  for 
pleasure,  bird  watching,  wildlife  photography,  and  hiking  are  the 
primary  uses  expected  and  would  provide  average  annual  benefits  of 
$4,000.  Linking  the  proposed  trails  to  the  Minnesota  River  Valley 
trail  system  and  the  Jonathan  trail  system  could  further  enhance  recre¬ 
ation.  Additional  study  will  be  required  during  postauthorization 
studies  to  determine  the  magnitude  of  these  benefits  since  plans  for 
the  Minnesota  River  valley  and  Jonathan  trail  systems  have  not  been 
finalized. 

81.  INTANGIBLE  BENEFITS 

In  addition  to  the  monetary  benefits  that  would  accrue  through 
reduction  of  flood  damages  at  Chaska,  very  important  intangible 
benefits  can  be  credited  to  the  proposed  improvements.  These  in¬ 
clude  reduction  of  hazard  to  life  from  flash  flooding,  elimination 
of  human  suffering  and  strain  by  all  members  of  the  community,  reduc¬ 
tion  in  the  menace  of  epidemics  caused  by  damage  to  sewer  and  water 
systems,  and  prevention  of  interruptions  to  normal  social  and  busi¬ 
ness  activities.  Also,  residences  and  businesses  in  the  protected 
area  would  become  eligible  for  federally  guaranteed  loans.  Aesthetics 
in  the  Courthouse  Lake  area  and  along  the  existing  levee  would  be 
Improved.  Possible  major  flood  damages  that  would  be  prevented  by 
the  project  and  that  are  difficult  to  assess  in  monetary  terms  are 
the  damages  that  would  accrue  from  the  disruption  of  electric  power. 
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the  loss  of  the  Chaska  fire  station,  the  loss  of  the  Carver  County 
sheriff’s  headquarters,  the  disruption  of  communications  and 
transportation  facilities,  and  the  loss  of  irreplaceable  records 
at  the  Carver  County  Courthouse. 

82.  SUMMARY  OF  AVERAGE  ANNUAL  BENEFITS 

Average  annual  benefits  attributable  to  the  proposed  plan  of 
improvement  are  summarized  in  table  11. 


Table  11  -  Summary  of  average 

annual  benefits 

Type  of  benefit 

Average  annual 
equivalent  benefits 
1980-2080 

Urban  flood  damage  reduction 

$709,000 

Improved  land  utilization 

58,000 

Recreation 

4,000 

Total  benefits 

771,000 

ECONOMIC  JUSTIFICATION 

83.  Comparison  of  the  total  average  annual  benefits  of  $771,000 
with  the  total  average  annual  economic  cost  of  $579,000  indicates 
a  benefit-cost  ratio  for  the  overall  project  of  1.3.  The  benefits 
for  each  project  purpose  compared  with  the  separable  cost  of  adding 
that  purpose  to  the  plan  are  Indicated  in  table  12.  As  shown,  the 
proposed  Improvements  are  economically  justified^ 


Table  12  -  Summary  of  separable  costs  and  benefits  for  project  purposes 


Project  purpose 

Benefits 

Separable 

annual 

costs 

Benefit- 

cost 

ratio 

Flood  control 

$767,000 

$576,000 

1.3 

Recreation 

4,000 

1.3 

Total 

771,000 

579,000 

LOCAL  COOPERATION  REOUIREMENTS 

84.  The  requirements  of  local  cooperation  for  the  proposed  project 
are  in  accordance  with  the  provisions  of  the  Flood  Control  Act  of 
1936  and  Section  4  of  the  Flood  Control  Act  of  1944  (16  u.s.c.  460  d) 
as  amended  by  Section  207  of  the  Flood  Control  Act  of  1962.  The  re¬ 
quirements  are  that  local  interests: 
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a.  Provide,  without  cost  to  the  United  States,  all  lands, 
easements,  and  rights-of-way  necessary  for  the  construction  of  the 
project. 


b.  Provide  the  necessary  lands  for  recreation  development 
and,  where  the  appraised  value  of  those  lands  furnished  amounts  to 
less  than  50  percent  of  the  total  first  cost  of  recreation  develop¬ 
ment,  sufficient  additional  contributions  shall  be  provided  to  bring 
the  non-Federal  share  to  at  least  50  percent  of  the  total  first  cost 
of  recreation  development. 

c.  Hold  and  save  the  United  States  free  from  damages  due  to 
the  construction  works. 

d.  Maintain  and  operate  the  recreation  facilities  and  the  proj¬ 
ect  after  completion  in  accordance  with  regulations  prescribed  by  the 
Secretary  of  the  Army. 

e.  Prevent  any  encroachment  on  the  existing  East  Creek  and 
Chaska  Creek  channels,  constructed  works,  floodways,  and  ponding  areas 
that  would  interfere  with  the  proper  functioning  of  the  project  and, 

if  ponding  is  impaired,  provide  promptly  and  without  cost  to  the  United 
States  substitute  storage  or  equivalent  pumping  capacity. 

f.  Provide  without  cost  to  the  United  States  all  alterations 

and  relocations  of  existing  improvements  including  buildings,  utilities, 
sewers,  highway  bridges,  roads,  and  any  other  special  facilities  result¬ 
ing  in  a  local  betterment,  except  as  otherwise  warranted  for  special 
reasons . 


g.  Implement  and  administer  floodplain  regulations  in  accordance 
with  State  law  where  Intermediate  regional  flood  protection  is  not 
provided. 


APPORTIONMENT  OF  COSTS 


85.  FIRST  COSTS 

Baaed  on  existing  criteria  and  policies,  costs  essocleted  with  con¬ 
struction  of  the  flood  bypass  channel,  diversion  channels,  levees,  interior 
drelnags  facilities,  railroad  bridge  modifications,  and  environmental 
treatment  are  assigned  to  the  Federal  Government.  Local  Interests 
would  furnish  ell  lands  and  rights-of-way;  assume  all  highway  bridge 
modification  costs;  meke  necessary  relocations  of  roads  and  utilities, 
except  as  otherwise  warranted  for  special  reasons;  and  maintain  the 
project  after  completion.  The  distribution  of  costs.  Including  appro¬ 
priate  engineering,  design,  supervision  and  administration  costs  is 
shown  in  teble  13.  Wherever  relocated  utility  lines  pass  beneeth  or 
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through  the  proposed  construction  works  and  are  integral  parts  of 
the  project  structures  within  the  rights-of-way  of  the  project,  they 
have  been  recognized  as  a  Federal  cost.  The  construction  of  a  bridge 
over  East  Creek  on  Minnesota  Highway  41  would  be  necessary  to  protect 
the  East  Creek  flood  bypass  structure  from  flood  waves  that  could  be 
generated  by  a  collapse  of  the  existing  highway  embankment.  The  cost 
for  removal  of  the  existing  culvert  has  been  included  in  table  13  be.low 
as  a  Federal  cost.  Construction  of  the  bridge  is  included  as  a  non- 
Federal  responsibility.  Costs  associated  with  the  recreation  trails  have 
veen  divided  into  Federal  and  non-Federal  cost  shares  in  accordance  with 
Public  Law  89-72. 


Table  13  -  Apportionment 

of  project 

costs  among  imprests 

First  costs 

Item 

federal 

Total  ‘ 

Lands  and  damages 

$521,000 

$521,000 

Channel  diversion  and 

flood  bypass 

$3,337,000 

3,337,000 

Levees  and  relief  wells 

system 

2,405,000 

2,405,000 

Pumping  plants  . 

Recreation  facilities'  ' 
Relocations 

1,608,000 

1,608,000 

18,000 

18,000 

36,000 

Railroads 

569,000 

569.000 

Highway  culvert  and 
bridge  removal  and 

protection 

47,000 

47.000 

Road  and  bridge  modification 

901,000 

901.000 

119,000 

Utilities 

30,000 

89,000 

Total 

8,014,000 

1,529,000 

9,543,000 

(1)  Includes  engineering  and  design,  supervision  and 
administration. 

(2)  Cost  apportionment  determined  by  a  50-percent  Federal  and 
50-percent  non-Federal  cost  sharing. 

86.  The  Federal  Highway  Administration  has  informed  the  Chief  of  Engi¬ 
neers  that  Federal-aid  highway  funds  are  not  available  to  defray  any 
part  of  the  cost  of  altering  Federal-aid  highways  for  flood  control 
projects  where  local  interests  are  required  to  assume  the  cost  of 

such  adjustments  as  part  of  the  local  cooperation. 

87.  ANNUAL  CHARGES 

All  maintenance,  operation,  and  replacement  costs  for  the  proposed 
Improvement  are  assigned  to  non-Federal  Interests.  The  estimated  annual 
charges,  based  on  5  5/8-percent  Interest  rate  and  100-year  project  economic 
life,  are  given  in  table  14.  Interest  during  an  assumed  2-year  con¬ 
struction  period  has  been  appropriately  applied  to  the  annual  charges. 
Appendix  D  presents  additional  information  on  maintenance,  operation, 
and  replacement  costs. 
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Table  14  -  Annual  charges 


Federal  annual  charges 


Interest  and  amortization 

Recreation  facilities  ($18,000  X  0.05649)  $1,000 

Flood  control  works  ($8,385,000)  474,000 

Non-Federal  annual  charges 


Interest  and  amortization 

Recreation  facilities  ($18,000  X  0.05649)  $1,000 

Flood  control  works  ($1,511,000  X  0.05649)  85.000 

Maintenance,  operation  and  replacement 

Recreation  facilities  1,000 

Flood  control  works  17 ,000 


Total  non-Federal  annual  charges  104,000 

Total  project  annual  charges  579,000 


COORDINATION  WITH  OTHER  AGENCIES  AND  INTERESTS 

88.  Coordination  between  Federal,  State,  and  local  interests  has  been  an 
important  element  in  this  study.  Special  coordination  has  been  main¬ 
tained  with  the  Minnesota  Department  of  Natural  Resources,  the  Minnesota 
Department  of  Highways,  and  the  city  of  Chaska  in  an  effort  to  reach  a 
mutually  agreeable  solution  to  the  flood  problems  at  Chaska.  All  other 
interested  Federal  and  State  agencies  were  informed  of  the  initiation 
of  this  investigation  and  have  been  contacted  during  development  of  the 
plan  of  Improvement  on  all  phases  that  would  affect  their  interests.  Mid¬ 
course  during  the  study,  a  field  inspection  tour  of  the  project  area 
and  a  briefing  to  describe  alternative  water-resource  management  plans 
being  considered  was  held  at  Chaska  to  acquaint  agency  representatives 
with  the  areas  affected  and  the  progress  of  the  study.  Meetings  with  a 
locally  organized  citizens  advisory  committee  were  held  during  the  in¬ 
vestigation  to  Insure  inclusion  of  public  preferences  and  desires  in 
the  plan.  A  public  meeting  was  held  at  Chaska  on  7  June  1973  and  was 
attended  by  about  50  people.  The  proposed  plan  of  improvement  was  pre¬ 
sented  to  all  interested  parties  to  ascertain  their  views  and  to  insure 
that  the  plan  would  be  acceptable.  During  the  meeting,  local  interests 
again  stated  their  preference  for  the  plan  as  proposed.  A  statement 
from  the  city  of  Chaska,  presented  at  the  meeting,  and  a  resolution  from 
Carver  County  submitted  subsequent  to  the  meeting  endorse  tfie  proposed 
plan.  The  Bureau  of  Sport  Fisheries  and  Wildlife  submitted  a  letter 
expressing  concern  for  wetlands  which  may  be  drained  directly  and  in¬ 
directly  by  the  proposed  project.  The  Environmental  Protection  Agency 
stated  its  wetland  policy.  The  Sierra  Club  opposed  the  proposed  project 
and  any  project  which  involves  changes  to  drainage,  channelization,  or 
floodplain  use  until  a  complete  study  has  been  made  on  all  contributing 
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factors  of  the  Mississippi  River  flood  of  1973.  The  Minnesota 
Department  of  Natural  Resources,  however,  found  no  objections  to 
the  plan  as  proposed.  Resolutions  expressing  Chaska rs  willing¬ 
ness  to  provide  the  required  local  cooperation  together  with  com¬ 
ments  from  other  agencies  are  presented  in  appendix  H. 

DISCUSSION 

89.  This  investigation  has  verified  the  seriousness  of  the  urban 
flood  problems  in  the  city  of  Chsska.  Flash  floods  on  East  Creak 
and  Chaska  Creek  could  Inundate  major  portions  of  the  cooanralty 
within  hours  of  an  intenae  rainstorm  over  the  creek  watersheds. 

Such  flash  flooding  would  be  a  severe  threat  to  the  life  and  security 
of  the  residents  of  the  city.  Similarly,  the  Minnesota  River  poses 
a  severe  flood  hasard  to  the  community,  as  was  evidenced  in  196S  when 
several  hundred  residences  and  businesses  susta'ned  major  flood  dam¬ 
age.  Since  1965,  the  emergency  levees  along  th  Minnesota  River 
have  been  raised,  although  they  are  not  tied  to  high  ground  at  either 
end  of  the  city.  Experience  gained  during  the  1969  flood  showed 
that  permanent  works  are  needed  to  provide  protection  against  Minne¬ 
sota  River  flooding.  At  high  river  stages,  seepage  flows  could 
undermine  the  emergency  levee  and  cause  it  to  collapse,  flooding 
the  protected  area  to  depths  exceeding  15  feet  within  minutes.  This 
levee  has  also  intensified  the  flood  threat  from  East  and  Chaska 
Creeka  since  overflow  from  the  creeks  could  pond  behind  the  levee, 
damaging  several  hundred  homes  and  businesses.  The  city  in  coopera¬ 
tion  with  the  State  of  Mlnnasota  has  lmplsmented  a  floodplain  regula¬ 
tion  program  along  the  Minnesota  River  within  the  city.  The  East  and 
Chaska  Creek  floodplains  are  not  currently  regulated  since  the  required 
engineering  data  to  delineate  the  floodplain  have  not  been  available 
prior  to  this  report. 

90.  Fourteen  alternative  nonstructural  and  structural  methods  for 
^«uiging  floodplain  araas  In  Chaska  were  given  detailed  analysis 
during  this  study.  In  addition,  consideration  was  given  to  the 
potential  effects  which  a  system  of  large  reservoirs  on  the 
Minnesota  liver  and  its  tributaries  might  have  on  flood  stages  at 
Chaska.  Preliminary  hydrologic  analyses  indicated  that  a  system 
of  reservoirs  could  have  significantly  reduced  flood  stages  on 
the  Minnesota  River  at  Chaska.  However,  flooding  on  East  and 
Chaska  Creeka  and  major  Interior  drainage  problems  behind  the 
levee  at  Chaska  would  have  remained  unresolved.  Furthermore, 
strong  opposition  has  been  voiced  against  such  a  reservoir  system. 

Since  the  reservoirs,  if  ever  constructed,  would  only  increase  the 
degree  of  flood  protection  at  Chaska,  other  flood  damage  reduction 
measures  were  deemed  necessary.  Based  on  the  examination  of  the 
various  structural  and  nonstructural  alternatives,  the  proposed 
flood  bypass  and  diversion  channels,  levees.  Interior  drainage 
lmproveswnts,  and  appropriate  floodplain  toning  measures  would  pro¬ 
vide  the  best  overall  solution  to  the  flood  problems  at  Chaska. 
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91.  Most  of  the  environmental  impact  of  the  proposed  project  would 
be  to  an  urban  rather  than  a  natural  environment.  The  proposed  proj¬ 
ect  would  result  In  human  welfare  gains  associated  with  the  reduction 
in  water  damages  to  personal  property  and  numerous  important  in¬ 
tangible  benefits  such  as  avoidance  of  severe  human  hardship,  suffer¬ 
ing,  and  hazard  of  epidemics  resulting  from  large  floods..  Although 
the  levee  alignment  would  generally  follow  that  now  occupied  by  emer¬ 
gency  works,  the  natural  environment  adjacent  to  Chaska  would  be 
affected  in  those  portions  of  the  present  floodplain  where  levee 
extensions  would  be  constructed  and  the  existing  vegetation  removed. 
The  flood  bypass  channel  on  East  Creek  and  the  diversion  channel  on 
Chaska  Creek  would  pass  through  mainly  undeveloped  industrial  lands 
and  thus  not  pose  any  serious  environmental  problems.  To  improve 
the  appearance  of  proposed  improvements,  general  landscaping  and 
architectural  treatments  would  be  used  in  areas  exposed  to  consider¬ 
able  public  view  and  use.  A  draft  environmental  statement  was  pre¬ 
pared  concerning  the  proposed  plan  of  improvement  and  was  coordinated 
with  concerned  Federal,  State,  and  local  interests. 

92.  The  proposed  project  recreation  development  consists  of  a  levac 
trail  system  and  community  park  at  Courthouse  Lake  in  Chaska.  Recre¬ 
ational  use  would  consist  of  nonmotorized  trail  use,  mainly  bicycling, 
hiking,  wildlife  photography,  nature  walks,  bird  watching,  and  walking 
for  pleasure.  The  levee  would  be  aesthetically  treated  to  blend  into 
the  natural  environment  by  utilization  of  native  prairie  grass  and 
overburden  areas.  The  overburden  areas,  or  warps  would  allow  a  root- 
free  zone  permitting  establishment  of  large  native  trees.  Local 
interests  have  indicated  a  desire  and  willingness  to  participate  in 
constructing  the  proposed  trails.  They  have  also  indicated  an  inter¬ 
est  in  developing  a  trail  system  along  the  Chaska  Creek  diversion 
channel  and  along  East  Creek  to  allow  interconnection  with  other  con¬ 
templated  trail  systems.  However,  local  planning  has  not  progressed 
to  the  point  where  a  detailed  trail  system  can  be  identified.  Further 
consideration  will  be  given  t”  recreation  needs  during  postauthorlza- 
tion  studies. 

93.  The  proposed  plan  of  improvement  includes  no  lands  or  property 
which  fall  within  the  provisions  of  Executive  Order  11593,  13  May 
1971,  Protection  and  Enhancement  of  the  Cultural  Environment. 

EFFFCTS  .ASSESSMENT 

94.  In  accordance  with  guidelines  for  the  assessment  of  economic, 
social,  and  environmental  effects  of  civil  works  projects  as  contained 
in  Section  122  of  the  Flood  Control  Act  of  1970,  all  significant  bene¬ 
ficial  and  adverse  effects  of  the  proposed  plan  were  fully  considered. 
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Significant  effects  of  the  alternative  plans  considered  are  summarized 
in  paragraphs  60  through  65  of  the  main  report  and  discussed  in  detail 
in  appendixes  C  and  F.  For  the  selected  plan,  expected  project- 
related  economic,  social,  and  environmental  effects  were  evaluated 
for  both  with  and  without  project  conditions  over  a  100-year  period. 

Table  C-19  shows  some  of  the  more  significant  socioeconomic  effects 
and  environmental  effects  of  all  considered  alternatives  should  they 
be  implemented.  The  proposed  plan  would  protect  Courthouse  Lake  from  < 

flooding  by  the  Minnesota  River  and  would  be  beneficial  to  local 
recreation  and  the  lake  fishery.  In  addition,  a  recreation  trail  sys¬ 
tem  along  the  levee,  plantings,  and  aesthetic  treatment  of  the  struc¬ 
tures  should  offset  identified  adverse  effects  of  the  plan. 

STATEMENT  OF  FINDINGS 

95.  I  have  reviewed  and  evaluated  in  light  of  the  total  public  inter¬ 
est  the  significant  reports,  studies,  and  other  documents  compiling 
data-  concerning  the  proposed  action,  appended  to,  summarized  in,  or 
referenced  in  the  report,  as  weil  as  the  views  of  other  agencies  and 
the  public  relative  to  various  alternatives  affecting  the  balance  of 
values  in  accomplishing  flood  damage  reduction  in  Chaska.  I  have 
studied  and  analyzed  the  possible  consequences  of  these  alternatives, 
considering  engineering  feasibility,  environmental  effects,  economic 
factors,  and  social  well-being.  I  have  also  considered  the  costs  and 
means  of  eliminating,  minimizing,  or  ameliorating  possible  adverse 
environmental,  social,  and  economic  effects  including: 

a.  Water  pollution. 

b.  Destruction  or  disruption  of  man-made  and  natural  resources, 
aesthetic  values,  community  cohesion,  and  the  availability  of  public 
facilities  and  services. 

c.  Adverse  employment  effects  and  tax  on  property  value  losses. 

d.  Injurious  displacement  of  people,  businesses,  and  farms. 

e.  Disruption  of  desirable  community  and  regional  growth. 

96.  Recognizing  that  evaluation  of  the  intended  project  purposes 
Involves  certain  adverse  consequences  which  have  been  explained  and 
analyzed  in  this  report,  I  find  that  the  action  leading  to  such  adverse 
effects  is  nonetheless  justified  by  other  considerations  as  discussed 
above . 

97.  In  light  of  these  findings,  I  am  convinced  that  the  action  as  pro¬ 
posed  in  this  recommendation  is  based  upon  consideration  of  all  appro¬ 
priate  alternative  courses  of  action  for  achieving  the  stated  objectives; 
that  the  action  is  fully  consistent  with  national  policy,  laws,  and 
administrative  directives;  and  that  on  balance  the  total  public  inter¬ 
est  is  best  served  by  its  implementation. 
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CONCLUSIONS 


98.  The  proposed  plan  of  management  and  improvement  for  flood  damage 
reduction  and  recreation  improvements  at  Chaska  consists  of  a  flood 
bypass  channel  on  East  Creek,  a  diversion  channel  on  Chaska  Creek,  and 
levee  and  interior  drainage  improvements  along  the  Minnesota  River, 

a  recreation  trail  system,  and  appropriate  floodplain  regulation 
measures  in  remaining  floodplain  areas  of  Chaska  in  accordance  with 
the  existing  State  approved  city  floodplain  zoning  ordinance.  This 
plan  was  proven  to  be  the  best  overall  plan  and  is  highly  desired  by 
the  residents  of  Chaska. 

99.  As  a  matter  of  urgency,  it  is  considered  essential  that  the  city 
of  Chaska  immediately  update  the  city  floodplain  zoning  program  needed 
for  East  and  Chaska  Creeks  in  accordance  with  State  law  to  prevent  further 
unwise  development  within  floodplain  areas  at  Chaska.  Such  measures  would 
prevent  encroachment  on  proposed  works  and  would  assure  that  yet  to  be 
developed  areas  beyond  the  proposed  project  boundaries  would  not  require 
flood  protection  at  a  future  date.  In  view  of  the  serious  potential  for 
loss  of  life  due  to  flash  flooding  on  East  Creek  and  Chaska  Creek,  or  the 
possible  failure  of  the  existing  levee  during  a  major  flood  on  the  Minne¬ 
sota  River,  the  city  of  Chaska  should  develop  an  emergency  evacuation 
plan  and  warning  system  to  alert  residents  in  case  of  an  imminent  flood 
disaster.  This  would  be  especially  important  on  East  Creek  where  a  flood 
wave  generated  by  the  collapse  of  the  Minnesota  Highway  41  road  embankment 
during  an  Intense  rainstorm  could  surge  down  the  narrow  stream  valley  and 
enter  a  mobile  home  park  and  a  residential  area  of  Chaska  within  minutes. 

100.  The  currently  proposed  flood  bypass  channel,  diversion  channel, 
levee  improvements,  and  related  features  are  economically  justified 
and  would  contribute  toward  the  solution  of  flood  problems  in  the 
Minnesota  River  basin.  In  addition,  the  proposed  plan  of  improvement 
would  be  fully  compatible  with  a  comprehensive  plan  of  water  resource 
management  and  development  for  the  Upper  Mississippi  River  basin. 

RECOMMENDATIONS 

101.  I  recommend  that  the  United  States  construct  a  flood  bypass  chan¬ 
nel  on  East  Creek,  a  diversion  channel  on  Chaska  Creek,  and  levee  and 
interior  drainage  improvements  along  the  Minnesota  River  at  Chaska, 

Minn.,  for  flood  control,  generally  in  accordance  with  the  plan  pro¬ 
posed  herein,  and  with  such  modifications  thereof  as  in  the  discretion 
of  the  Chief  of  Engineers  may  be  advisable  at  an  estimated  Federal 
first  cost  of  $8,014,000;  non-Federal  first  cost  of  $1,529,000;  and 
non-Federal  annual  maintenance,  operation,  and  replacement  costs  of 
$18,000;  provided  that,  prior  to  construction,  local  interests  fur¬ 
nish  assurances  satisfactory  to  the  Secretary  of  the  Army  that  they 
will: 
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a.  Provide,  without  cost  to  the  United  States,  all  lands, 
easements,  and  rlghts-of-way  necessary  for  the  construction  of  the 
project,  now  estimated  to  cost  $521,000. 

b.  Provide  the  necessary  lands  for  recreation  development  and 
where  the  appraised  value  of  those  lands  furnished  amounts  to  less  than 
50  percent  of  the  total  first  cost  of  recreation  development,  sufficient 
additional  contributions  shall  be  provided  to  bring  the  non-Pederal 
share  to  at  least  50  percent  of  the  total  first  cost  of  recreation 
development,  now  estimated  at  $18,000. 

c.  Hold  and  save  the  United  States  free  from  damages  due  to  the  a. 

construction  works.  4S 

d.  Maintain  and  operate  the  recreation  facilities  and  the  project 
after  completion  in  accordance  with  regulations  prescribed  by  the  Secre¬ 
tary  of  the  Army,  now  estimated  to  cost  $18,000  annually. 

e.  Prevent  any  encroachment  on  the  existing  East  Creek  and  Chaska 
Creek  channels,  constructed  works,  floodways,  and  ponding  areas  that 
would  interfere  with  the  proper  functioning  of  the  project  and,  if  pond¬ 
ing  is  impaired,  provide  promptly  and  without  cost  to  the  United  States 
substitute  storage  or  equivalent  pumping  capacity. 

f.  Provide  without  cost  to  the  United  States  all  alterations  and 
relocations  of  existing  improvements  including  buildings,  utilities,  sewers, 
highway  bridges,  roads,  and  any  other  special  facilities  resulting  in  a 
local  betterment,  except  as  otherwise  warranted  for  special  reasons, 

now  estimated  at  $990,000. 

g.  Implement  and  administer  floodplain  regulations  in  accordance 
with  State  law  where  intermediate  regional  flood  protection  is  not 
provided. 


RODNEY  E.  COX 

Colonel,  Corps  of  Engineers 
District  Engineer 
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NCDPD-PF  (Aug  73)  1st  Ind 

SUBJECT:  Feasibility  Report  for  Flood  Control,  Minnesota  River 
at  Chaska,  Minnesota 

DA,  North  Central  Div.,  CE,  Chicago,  Ill.  60605  10  December  1973 

TO:  HQDA  (DAEN-CWP-C)  WASH  DC  20314 

I  concur  in  the  conclusion  and  recommendation  of  the  District  Engineer. 


ERNEST  GRAVES 
Major  General,  USA 
Division  Engineer 
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APPENDIX  A 


GEOLOGY,  SOILS  DATA  AND  ANALYSIS 


TOPOGRAPHY 

1.  The  portion  of  the  city  of  Chaska,  Minn.,  where  the  proposed 
flood  control  improvements  would  be  located  is  within  the  Minne¬ 
sota  River  valley.  The  valley  trends  northeast  and  is  2.5  miles 
wide  in  this  reach.  The  floodplain  lies  at  approximately  eleva¬ 
tion  705,  averages  1  mile  in  width,  and  is  characterized  by  ex¬ 
tensive  marshy  areas  and  lakes.  Alluvial  and  bedrock  terraces 
rise  above  the  floodplain  and  form  regionally  prominent  benches 
at  elevations  750  and  800.  Most  of  the  developed  portion  of 
Chaska  is  situated  between  elevations  710  and  730  at  the  upstream 
limit  of  a  terrace  that  trends  northeast  along  the  base  of  the 
valley  wall.  The  river  valley  walls  rise  sharply  above  the  flood- 
plain  and  terraces  to  form  a  bluff  that  grades  into  a  hummocky, 
poorly-drained  regional  highland  at  elevation  850  on  the  north 
side  of  the  valley  and  900  on  the  south  side  of  the  valley. 

2.  Chaska  Creek  emerges  from  the  regional  highland  in  a  deep, 
steep-walled  valley  on  the  northwest  side  of  Chaska  and  flows  in 
a  shallow  channel  around  the  western  and  southern  edges  of  the 
city  to  the  Minnesota  River.  East  Creek  emerges  from  a  similar 
but  smaller  valley  onto  a  large  terrace  about  1.5  miles  northeast 
of  Chaska.  The  creek  flows  southwesterly  across  the  terrace,  cuts 
through  the  northeast  corner  of  old  Chaska,  and  joins  the  Minne¬ 
sota  River  downstream  of  the  city.  The  normal  flow  in  the  two 
creeks  is  sustained  by  groundwater  discharging  from  pervious 
materials  in  thick  glacial  till  deposits  that  comprise  the  sur¬ 
rounding  regional  highlands . 


GEOLOGY 

3.  The  region  surrounding  the  project  area  was  glaciated  exten¬ 
sively  during  the  Pleistocene  Epoch.  The  glaciers  laid  down  thick 
deposits  of  outwash  sands  and  unsorted  tills  that  today  form  a 
hummocky,  poorly-drained  plain  dotted  with  marshes  and  small 
lakes.  The  glacial  drift  reaches  a  thickness  of  200  to  250  feet 
and  rests  on  dolomitic  limestone  and  sandstone  of  the  Prairie 
du  Chien  and  Jordan  Formations.  The  large  valley  of  the  present 
Minnesota  River  was  carved  by  the  glacial  River  Warren,  which 
carried  large  volumes  of  water  discharging  from  the  now-extinct 
glacial  Lake  Agassis  located  in  western  Minnesota  and  eastern 
North  Dakota.  This  river,  the  ancestor  of  the  Minnesota  River, 
cut  deeply  into  bedrock  and  formed  the  terraces  that  are  prominent 
today.  As  the  flows  decreased,  the  valley  was  filled  to  its  present 
level  with  alluvial  sand,  silt,  and  soft  clay. 
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1*.  The  alluvial  sediments  under  the  existing  levee  consist 
primarily  of  fine  and  medium  sand.  Boring  73-1M  located  near 
the  mid-point  of  the  existing  levee  ended  in  the  sand  at  a  depth 
of  152  feet.  Silt  and  clay  are  the  dominant  surficial  materials 
under  the  proposed  levee  extension.  Boring  73-3’!  located  in  this 
area  penetrated  50  feet  of  silt  and  clay  and  ended  in  silty  fine 
sand  at  a  depth  of  62  feet.  Bedrock  underlies  the  floodplain  at 
a  depth  greater  than  150  feet  and  is  expected  to  be  sandstone  of 
the  Franconia  and  Dresbach  Formations.  The  broad  floodplain  and 
lower  terrace  levels  are  frequently  flooded,  poorly  drained,  and 
characterized  by  a  high  water  table. 

SUBSURFACE  INVESTIGATIONS 

5.  In  March  1973,  nine  borings  were  taken  along  or  adjacent 
to  the  proposed  levee  alignment  as  shown  on  plate  A-l.  Boring 
logs  are  shown  on  plate  A-2.  Bata  from  field  investigations  and 
information  from  borings  obtained  by  the  Minnesota  Department  of 
Highways  were  also  utilized  in  this  analysis. 

SU F.SURFACK  CONDITIONS 

6.  The  existing  levee,  located  west  of  the  Milwaukee  Road  Rail¬ 
road  (see  plate  2  of  the  main  report),  has  been  constructed  on 

a  deep  bed  of  sand.  The  sand  deposit  contains  layers  of  silt  and 
clay  throughout  the  152  feet  drilled  in  boring  73-l?'.  The 
gradation  of  the  sand  beds  varies  from  very  fine  to  coarse. 

The  existing  levee  consists  of  material  varying  from  clay  ann 
silts  to  sands.  Although  foundation  seepage  was  observed  with 
floodwater  near  the  top  of  the  existing  levee,  no  seepage  was 
observed  passing  through  the  levee  embankment.  The  importance 
of  the  layers  of  silt  and  clay  interbeaded  in  the  thick  sand  bed 
and  the  variation  in  the  gradation  of  the  sand  layers  is  covered 
in  the  paragraph  on  Design  Considerations. 

7.  The  levee  extension  northeast  of  the  railroad  would  be  con¬ 
structed  on  a  thick  deposit  of  impervious  material.  Between  the 
tracks  and  East  Creek,  the  foundation  soil  consists  of  up  to 

25  feet  of  low  strength  clay  (CE-Oll);  see  boring  logs  73-211  and 
73-3M. 

(j.  do  borings  were  taken  along  the  proposed  East  Creek  flood 
bypass  channel  or  the  Chaska  Creek,  diversion  channel.  Soils  along 
the  diversion  channel  probably  consist  of  a  mixture  of  silts,  clays 
and  silty  sand  over  poorly  graded  sand.  Excavation  would  probably 
extend  into  the  sand  near  the  downstream  end  of  the  diversion. 

The  mt  ior  portion  of  the  East  Creek  diversion  channel  would  pro¬ 
bably  oe  excavated  in  clays  and/or  silts.  Excavation  in  the 
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Minnesota  River  floodplain  may  present  some  problems  due  to  low 
strength  alluvial  deposits.  Sand  layers  or  pockets  producing 
shallow  artesian  wells  are  known  to  exist  along  the  river  and, 
when  the  confining  impervious  beds  are  penetrated  by  excavating 
the  channel,  the  pressure  release  is  accompanied  by  sand  flows. 
The  pressure  generally  dissipates  rather  rapidly  and  a  stable 
condition  can  be  obtained.  No  apparent  rock  outcroppings  exist 
in  the  proposed  excavation  areas. 

PROJECT  FEATURES 


9.  GENERAL 

The  proposed  improvements  at  Chaska  consist  of  a  0.9-mile 
diversion  channel  for  Chaska  Creek,  1.2-mile  flood  bypass  channel 
for  East  Creek,  three  drop  structures  on  each  creek,  eight  new 
bridges,  upgrading  1.1  miles  of  existing  levee,  constructing  0.6 
mile  of  new  levee,  installing  four  pumping  stations,  a  recrea¬ 
tional  trail  system  and  general  landscaping  and  tree  planting  in 
construction  areas .  The  plan  also  includes  floodplain  regulation 
on  East  Creek  near  U.S.  Highway  212,  Chaska  Creek  upstream  from 
the  diversion  channel,  in  ponding  areas  needed  for  interior  drain¬ 
age,  and  along  the  Minnesota  River  outside  the  leveed  area.  Plate 
3  of  the  main  reoort  provides  pertinent  information  on  the  location, 
limits  and  types  of  improvements  being  proposed.  The  project  features 
are  designed  to  provide  Chaska  protection  against  the  intermediate 
regional  flood  on  East  Creek,  Chaska  Creek  and  the  Minnesota  River. 

10.  FLOOD  BYPASS  AND  DIVERSION  CHANNELS 

Bypassing  flood  flows  from  the  natural  channels  of  East  Creek 
and  Chaska  Creek  is  a  major  element  in  the  proposed  plan  (see 
main  report,  plate  3).  Approximately  1.2  miles  of  rock-lined 
trapezoidal  flood  bypass  channel  would  be  used  for  East  Creek 
starting  at  the  bluff  of  the  Minnesota  River  valley  and  ending  at 
the  Minnesota  River  just  east  of  Chaska  (see  main  report,  plate  !*)• 

The  channel  would  pass  mainly  through  presently  undeveloped 
commercial  or  industrial  zones.  The  use  of  two  concrete  drop 
structures,  each  about  10  feet  high  and  60  to  120  feet  wide,  would 
reduce  design  flow  velocities  to  the  point  where  lining  the  channel 
with  rock  vould  prevent  streambank  erosion.  Also,  a  sheet-pile  drop 
structure  would  be  required  on  the  East  Creek  bypass  channel  at  the 
Minnesota  River  to  control  erosion.  An  earthen  embankment  8  to  20 
feet  high  and  TOO  feet  long  would  be  constructed  across  the  natural 
East  Creek  channel  to  direct  flood  flows  into  the  diversion  channel. 
Normal  low  flows  on  East  Creek  would  be  maintained  in  the  natural 
channel  by  using  a  gated  conduit  under  the  diversion  embankment. 
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11.  The  0.9  mile  Chaska  Creek  diversion  channel  would  start  about 
500  feet  upstream  from  U.S.  Highway  212  and  pass  through  a  sparsely- 
developed  industrial  zone  along  the  western  side  of  Chaska  to  the 
Minnesota  River  floodplain  (see  main  report,  plate  5).  Approxi¬ 
mately  0.1  mile  of  concrete-lined  channel  would  be  required  upstream 
from  U.S.  Highway  212.  The  remaining  0.3  mile  of  channel  would  have 
a  trapezoidal  shape  and  a  rock  lining.  Three  drop  structures  would 
be  required  to  control  channel  velocities  and  prevent  erosion.  A 
recreation  trail  along  the  channel  would  provide  a  tie  between  the 
Minnesota  River  Valley  Trail  system  and  stream  corridor  ooen  space 
areas  being  acquired  bv  Chaska. 

12.  The  proposed  channels  would  require  the  construction  of  two 
new  city  street  bridges,  two  county  highway  bridges ; one  U.S.  highway 
bridge,  one  State  highway  bridge  and  three  railroad  bridges.  Modi¬ 
fication  of  some  sewer,  water,  and  telephone  lines  would  also  be 
required.  As  currently  proposed,  the  relocation  of  seven  houses, 
six  mobile  homes  and  one  business  would  be  necessary. 

13.  LEVEES  AIID  PUMPING  STATIONS 

The  proposed  plan  includes  a  20- to  25-foot-high,  9,250-foot- 
long  levee  and  four  pumping  stations  to  protect  Chaska  from  the 
Minnesota  River  (see  main  report,  plates  3  and  6).  Approximately 
6,000  feet  of  existing  emergency  levee  would  be  ungraded  to  per¬ 
manent  levee  standards  by  flattening  the  side  slopes,  raising  the 
levee  about  1  foot,  and  providing  riprap  slope  protection  in 
areas  where  erosion  would  otherwise  occur.  The  remaining  3,250 
feet  of  levee  would  be  placed  on  an  alignment  just  east  of  Court¬ 
house  Lake  connecting  the  existing  emergency  levee  to  high  ground. 

1^.  A  relief  well  system  along  the  toe  of  5,000  feet  of  levee  would 
reduce  uplift  pressures  and  control  seepage.  About  5,000  feet  of 
stormwater  interceptor  sewers  along  the  levee  toe  would  carry  seepage 
and  runoff  to  the  gated  gravity  outlets  or  the  pumping  stations 
during  high  stages  on  the  Minnesota  River.  The  Chaska  Creek,  Elm 
Street,  Maple  Street  and  East  Creek  pump  stations  would  have 
23,800  gpm,  56,600  gpm,  59,200  gpm,  and  8^,000  gpm  capacity, 
respectively,  for  discharging  interior  runoff  during  high  river 
stages.  A  temporary  ponding  area  would  have  a  design  capacity 
of  120  acre-feet.  A  control  structure  between  the.  natural  East 
Creek  channel  and  Courthouse  Lake  would  be  provided  to  reduce  the 
frequency  of  ponding  in  the  lake  and  to  maintain  the  trout  fishery. 

A  stop-log  closure  structure  at  the  Milwaukee  Road  Railroad  crossing, 
low  sandbag  closures  at  the  Highway  kl  and  First  Street  levee 
crossings,  and  a  seepage  barrier  at  the  Minneapolis  and  St.  Louis 
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Railroad  crossing  would  be  required  to  complete  the  flood  barrier. 

A  permanent  cutoff  wall  of  steel  sheet-piling  would  be  driven  below 
the  railroad  crossings  and  the  ballast  would  be  impregnated  with 
hot  asnhalt  to  reduce  seepage  through  the  underground  foundations 
and  pervious  ballast.  In  addition,  alterations  to  existing  sanitary 
and  water  supply  facilities  and  utility  lines  would  be  provided. 

DESIGN  CONSIDERATIONS 

15.  SLOPS  STABILITY  MID  SETTLE!  ENT 

Slope  stability  and  settlement  analyses  were  not  performed  for 
this  report .  Upstream  of  the  railroad  the  relatively  dense  pervious 
foundation  overlain  by  a  thin  senipervious  layer  should  preclude 
stability  problems.  This  would  be  verified  in  postauthorization 
studies.  It  is  proposed  that  the  weak  foundation  materials  in  the 
marshy  area  downstream  of  the  railroad  (station  64+00  to  station 
83+00)  would  be  excavated  to  an  average  depth  of  25  feet.  Post¬ 
authorization  studies  would  include  undisturbed  sampling,  strength 
and  consolidation  tests  to  determine  the  supportive  capability  of 
the  foundation  material  in  this  reach.  Partial  removal,  use  of 
berms,  and  combinations  of  these  measures  would  be  investigated 
during  postauthorization  studies.  Settlement  is  not  considered  a 
serious  problem,  but  would  be  analyzed  fully  in  postauthorization 
studies . 

16.  SEEPAGE  AID  UPLIFT 

The  boring  logs  indicate  that  seepage  would  be  a  problem  for 
that  portion  of  the  levee  located  west  of  the  Milwaukee  Road 
Railroad  tracks.  During  the  1969  flood,  considerable  underseepage 
was  observed  landward  of  the  levee  in  this  area.  Some  heaving  of 
bituminous  paved  areas  was  also  observed.  Piping  in  the  form  of 
sand  boils  was  not  observed.  Records  indicate  that  approximately 
20,000  gpn  (gallons  per  minute)  including  the  sanitary  wastewater 
flows  from  the  Chaska  treatment  plant  were  being  pumped  during 
the  peak  of  the  I960  flood. 

17.  For  this  report  two  methods  were  used  to  determine  the  magnitude 
and  a  solution  to  the  seepage  problem.  Using  soil  data  available  or 
assumed,  the  quantity  of  seepage  and  relief  wells  required  was  com¬ 
puted.  As  shown  on  borings  73-1M,  73-6M,  and  73-8M,  the  area  has  a 
deep  pervious  foundation  overlain  by  a  very  thin  semipervious  layer 
containing  several  thin  beds  of  clay  and  silt.  It  was  assumed  that  a 
landward  blanket  does  not  exist  and  large  quantities  of  seepage  must 
be  controlled  to  prevent  damage.  It  was  further  assumed  that  uncon¬ 
trolled  seepage  would  not  exceed  6  gpm  per  foot  of  levee.  A  uniform 
pervious  foundation  was  assumed,  and  a  coefficient  of  permeability 

k  ■  0.25  was  selected  based  on  experience  with  similar  foundations  in 
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the  Mankato,  Minn.,  area.  Results  indicated  seepage  would 
be  175,000  gpm  and  would  require  approximately  59  relief 
wells  spaced  at  70  and  90  feet  on  center  along  the  levee  toe. 
Results  of  the  above  analysis  greatly  exceeded  the  20,000  gpm 
recorded  for  the  1969  flood.  However,  based  on  the  19^9  re¬ 
corded  data  and  computation  adjustments  to  reflect  maximum  design 
head  conditions  and  seepage  from  the  relief  wells,  a  total  see¬ 
page  flow  of  approximately  50,000  gpm  is  indicated. 

18.  Several  factors  account  for  the  difference  in  the  two 
estimates.  Our  first  analysis  assumed  no  riverward  blanket, 
but  west  of  Pine  Street  and  east  of  Ash  Street  is  a  considerable 
blanket.  The  logs  indicate  that  there  is  probably  a  continuous 
landside  blanket  of  over  4  feet  in  thickness,  the  upper  sands  are 
much  less  pervious  than  assumed,  and  an  effective  thin  impervious 
layer  exists  at  a  depth  of  about  30  feet  below  the  ground  surface. 
Accordingly,  a  system  of  59  relief  wells  together  with  a  pumping 
capacity  of  50,000  gpm  was  used  for  the  seepage  control  measures 
in  this  report.  Extensive  subsurface  investigation  and  testing 
would  be  accomplished  during  the  postauthorization  studies  to 
assure  that  an  effective  seepage  control  system  is  provided. 

19.  SLOPE  PROTECTION 

The  landward  slope  and  top  of  levee  and  slopes  of  ditches 
and  ramps  would  be  covered  with  4  inches  of  topsoil  and  seeded. 
Riprap  protection  would  be  provided  at  outfalls  and  along  levee 
reaches  where  erosion  otherwise  would  occur.  Also,  riprap  pro¬ 
tection  would  be  provided  on  the  channel  bottom  and  side  slopes 
for  the  Chaska  Creek  diversion  and  East  Creek  flood  bypass 
channels.  Typical  levee  and  channel  riprap  sections  are  shown 
on  plates  4,  5,  and  6  of  the  main  report. 

20.  DISPOSAL 

Excavated  material  from  beneath  the  levee  extension  reach 
would  be  used  in  landward  or  riverward  berms  wherever  space 
permits.  Suitable  material  excavated  from  the  diversion  and 
bypass  channels  would  be  utilized  in  the  proposed  levee  and 
East  Creek  bypass  structure  embankments.  Excess  material 
from  channel  excavations  would  be  disposed  of  in  overburden 
areas  as  part  of  the  expansion  of  recreational  areas  in  the 
vicinity  of  Courthouse  Lake.  Other  potential  disposal  areas, 
if  required,  include  fill  areas  in  the  Jonathan  development  and 
proposed  new  Highway  4l  embankment  area.  However,  final 
selection  of  suitable  disposal  areas  would  be  determined  during 
advanced  planning,  if  needed. 
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SOURCES  OF  CONSTRUCTION  MATERIALS 


21.  RIPRAP  AUD  BEDDING 

Riprap  and  bedding  of  adequate  quality  could  be  obtained  from 
limestone  quarries,  developed  in  the  Prairie  du  Chien  Formation, 
located  on  the  south  side  of  the  Minnesota  River  valley  within 
10  miles  of  Chaska. 

22.  CONCRETE  AGGREGATE 

Concrete  aggregate  of  adequate  quality  could  be  obtained  from 
continuously  operating  natural  aggregate  and  crushed  rock  sources 
in  the  Minneapolis-St .  Paul,  Minn.,  metropolitan  area.  The  distance 
from  the  project  to  reliable  sources  in  this  area  would  be  25  to 
50  miles.  Closer  sources  located  within  10  miles  of  Chaska  exist 
but  produce  concrete  aggregate  on  an  intermittent  basis.  Although 
the  closer  sources  have  not  been  tested  or  used  for  Corps  of  Engineers 
projects ,  information  obtained  from  the  Minnesota  Department  of 
Highways  indicates  this  material  would  be  adequate  as  a  concrete 
aggregate . 

23.  LEVEE  FILL 

Levee  fill  would  consist  of  impervious  glacial  till  obtained 
from  the  diversion  and  bypass  channel  excavations.  A  plentiful 
supply  of  impervious  glacial  till  deposits  is  available  from  the 
surrounding  uplands  in  the  event  sufficient  quantities  are  not 
obtainable  from  channel  excavations. 
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APPENDIX  B 


HYDROLOGY,  HYDRAULICS  AND  INTERIOR  DRAINAGE 

CLIMATOLOGY 


1.  GENERAL 

The  climate  of  Chaska  and  its  vicinity  is  moderate,  characterized 
by  wide  variations  in  temperature,  normally  sufficient  rainfall  for 
crops,  and  moderate  snowfall.  The  Chaska  weather  observation  station 
of  the  National  Weather  Service  was  established  in  May  1925  and  has 
been  in  operation  since  that  time.  The  station  is  located  1  mile 
northeast  of  Chaska  at  the  American  Crystal  Sugar  Company  plant. 

2 .  TEMPERATURE 

The  mean  annual  temperature  for  Chaska  is  about  45°  F,  with  the 
mean  monthly  temperature  varying  from  about  74°  F  in  July  to  14°  F  in 
January.  The  most  extreme  temperatures  have  been  recorded  as  a  high 
of  109°  F  on  14  July  1936  and  a  low  of  -43°  F  on  30  January  1951.  The 
average  number  of  days  between  freezing  temperatures  is  153,  based  on 
a  24-year  average. 

3.  PRECIPITATION 

The  normal  annual  precipitation  in  Chaska  is  27.12  inches.  Annual 
precipitation  has  ranged  from  a  maximum  of  39.94  inches  in  1965  to  a 
minimum  of  16.44  inches  in  1936.  The  normal  monthly  precipitation 
varies  from  a  maximum  of  4,88  inches  in  June  to  a  minimum  of  0.54  inch 
in  January.  The  maximum  rainfall  recorded  .t  Chaska  for  a  24-hour 
period  is  4.96  inches,  occurring  on  8  July  1955.  Snowfall  records 
for  Minneapolis,  Minn.,  which  is  located  approximately  19  miles  north¬ 
east  of  Chaska,  indicate  an  average  annual  snowfall  of  about  44  inches. 
The  snowfall  represents  approximately  16  percent  of  the  yearly 
precipitation. 

4 .  NOTABLE  STORMS 

Only  one  major  storm  has  been  recorded  for  the  Chaska  vicinity. 

It  centered  in  Minneapolis.  The  storm  duration  was  from  24-28  July 
1892,  during  which  a  maximum  depth  of  8.4  inches  of  rainfall  occurred 
in  60  hours.  Of  this  amount,  6.35  inches  fell  within  12  hours.  The 
maximum  rainfall  recorded  at  Chaska  for  a  24-hour  period  is  4.96  ini  h.  -  . 
occurring  on  8  July  1955. 
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STREAMFLOW,  RUNOFF  AND  FLOODS 


5.  STREAMFLOW  RECORDS 

A  river  gage  has  been  located  on  the  Minnesota  River  at  Chaska 
since  31  July  1951.  The  gage  was  located  on  a  bridge  on  State  Highway 
41  until  13  April  1961  when  it  was  moved  about  100  feet  downstream  to 
a  new  bridge  on  State-Aid  Road  30.  The  gage  has  been  at  that  location 
since  that  date.  The  zero  of  the  gage  at  both  locations  has  been  at 
elevation  688.0  feet  (1929  adjustment).  The  gage  is  located  29.6  miles 
above  the  mouth  of  the  Minnesota  River.  Daily  gage  heights  were  ob¬ 
tained  during  spring  and  summer  months  from  August  1951  through  1954. 

Since  that  time,  daily  observations  have  been  made  only  during  periods 
of  high  stages  and  during  some  spring  months.  Occasional  fragmentary 
observations  have  been  made  at  other  times. 

6.  The  U.S.  Geological  Survey  has  maintained  a  stream  gaging  station 

on  the  Minnesota  River  several  miles  upstream  from  Chaska  since  September 
1934.  Originally  located  at  river  mile  36.0  and  called  "near  Carver", 
the  gaging  station  was  moved  upstream  to  river  mile  39.4  on  1  October  1966 
and  named  "near  Jordan".  The  gage  zero  is  690.0  feet  above  mean  sea 
level  (1929  adj)  at  both  sites.  Drainage  areas  (approximately  16,200 
square  miles)  and  discharges  are  nearly  the  same  at  both  sites.  The 
present  gage  site  is  9.8  river  miles  upstream  from  the  bridge  across 
the  Minnesota  River  at  Chaska.  Two  major  creeks  discharge  into  the 
Minnesota  River  between  the  Jordan  gage  and  Chaska,  namely.  Sand  Creek 
from  the  south  and  Carver  Creek  from  the  north.  The  drainage  area  of 
the  Minnesota  River  at  Chaska  as  shown  on  plate  1  of  the  main  report 
is  approximately  16,600  square  miles.  The  largest  discharge  of  record  at 
the  Jordan  or  Carver  gaging  stations  was  117,000  cfs  (cubic  feet  per  second) 
on  11  April  1965  and  the  maximum  gage  height  was  34.37  feet  on  12  April  1965 
(effected  by  backwater  from  the  Mississippi  River) .  The  minimum  flow  of 
record  was  79  cfs  on  17  November  1955.  Average  discharge  for  35  years 
is  3,306  cfs. 

7.  There  are  no  gage  height  records  on  either  Chaska  Creek  or  East 
Creek  at  Chaska.  A  few  miscellaneous  discharge  measurements  of  streamflow 
have  been  made  by  the  U.S.  Geological  Survey  on  Chaska  and  East  Creeks, 
both  at  U.S.  Highway  212. 

8.  RUNOFF  CHARACTERISTICS 

Because  of  the  large  difference  in  drainage  areas,  the  runoff 
characteristics  of  the  Minnesota  River  are  quite  different  from  those 
of  the  creeks.  The  average  discharge  for  35  years  of  3,306  cfs  on  the 
Minnesota  River  near  Jordan  amounts  to  an  average  depth  of  runoff  of 
2.77  inches  per  year  from  the  total  drainage  area.  This  amounts  to 
2,395,000  acre-feet  per  year.  Annual  runoff  at  this  station  has 
varied  from  a  minimum  of  499,000  acre-feet  in  the  water  year  1940  to 
a  maximum  of  6,985,000  acre-feet  in  the  water  year  1969.  During  most 


years,  streamflow  reaches  a  maximum  in  late  March  or  April  following 
the  spring  snowmelt.  During  some  years  heavy  widespread  rainstorms 
cause  additional  rises  in  streamflow,  occasionally  reaching  higher 
peaks  in  May  or  June  than  the  snowmelt  runoff  peaks.  The  streamflow 
generally  recedes  slowly  during  the  summer  months,  but  with  occasional 
rises  following  summer  storms.  The  streamflow  continues  a  slow  but 
steady  recession  during  fall  months,  reaching  a  minimum  discharge 
usually  in  February.  Monthly  flows  have  varied  from  a  minimum  of 
6,800  acre-feet  in  January  1940  to  a  maximum  of  2,869,000  acre-feet  in 
April  1969.  Floods  rise  and  fall  rather  slowly  on  the  Minnesota  River 
and  often  rise  for  2  weeks  or  more  before  reaching  the  peak.  The 
recession  is  usually  slower  than  the  rise  with  occasional  secondary 
rises  before  receding  to  the  usual  seasonal  flows. 

9.  Flows  in  Chaska  Creek  and  East  Creek  are  small  during  most  of  the 
year.  There  is  normally  some  rise  in  flow  during  and  immediately  after 
the  spring  snowmelt,  usually  in  March.  Spring  rains  may  prolong  the 
period  of  high  flows.  Intense  summer  rainstorms  bring  a  fast  rise  in  flow, 
but  the  high  flow  may  be  of  short  duration,  from  a  few  hours  to  a  few  days. 
The  lakes  and  swamps  may  sustain  a  continuous  flow  in  the  late  spring 

and  early  summer.  By  early  summer,  the  infiltration  capacity  is  usually 
high,  so  considerable  rainfall  is  required  to  increase  the  streamflow. 

10.  EFFECT  OF  LAKE  STORAGE 

Flows  on  the  Minnesota  River  are  affected  by  storage  in  Big  Stone 
Lake,  which  is  the  source  of  the  Minnesota  River  (dam  at  river  mile 
329.7),  and  by  Lac  qui  Parle  Lake  and  Dam  (dam  at  river  mile  288.0). 

Another  dam  Is  under  construction  across  the  Minnesota  River  at  U.S. 

Highway  75  near  Odessa,  Minn,  (at  river  mile  317.3).  These  structures 
have  only  slight  effect  on  the  flows  at  Chaska  (river  mile  29.6).  Small 
dams  on  tributaries  have  negligible  effect  on  the  flows  of  the  Minnesota 
River.  Chaska  Creek  has  no  dams  or  lakes  but  there  is  a  small  lake  on 
a  tributary.  Some  marshland  is  located  along  the  streams  in  the  upper 
portion  of  the  basin.  In  the  East  Creek  basin.  Lake  Bavaria  and  Hazeltine 
Lake  control  runoff  from  areas  of  1.18  square  miles  and  0.83  square  mile, 
respectively.  Storage  at  Lake  Grace  Dam,  constructed  in  1968,  may  reduce 
the  peak  of  floods  of  small  volumes  in  the  lower  portion  of  East  Creek. 

Lake  Grace  Dam  has  a  maximum  height  of  about  25  feet.  The  location  of 
these  lakes  is  shown  on  plate  B-l.  Marshland  in  portions  of  the  basin 
may  reduce  the  high  flows  on  East  Creek. 

11.  FLOOD  CHARACTERISTICS 

Floods  on  the  Minnesota  River  at  Chaska  rise  and  recede  rather 
slowly,  because  of  the  large  drainage  area.  The  period  of  rise  of  large 
floods  varies  from  about  8  to  20  days  while  spring  floods  may  recede 
for  several  weeks,  with  only  minor  rises  during  the  general  recession. 
Floods  have  remained  above  the  point  of  zero  damages  as  long  as  16  days. 


The  four  largest  floods  during  the  36  years  of  U.S.  Geological 
Survey  records  near  Carver  or  Jordan  all  peaked  In  April,  following 
the  spring  snowmelt.  Some  of  these  floods  were  Increased  by  spring 
rains.  Smaller  peaks  have  occurred  during  summer  and  early  fall 
seasons.  Almost  every  year  there  Is  a  substantial  rise  In  the 
river  stage  In  March  or  April,  following  the  spring  snowmelt.  With 
the  long  and  slow  recession  from  major  floods  it  Is  difficult  to  define 
the  total  volume  of  the  floods.  The  total  discharge  for  a  period  of 
40  consecutive  days,  from  the  beginning  of  the  first  substantial  rise 
in  flow,  amounted  to  3.61  Inches  of  runoff  on  the  total  drainage  area 
during  the  1963  flood  and  3.64  inches  during  the  1969  flood.  During 
most  of  the  floods  of  record  the  maximum  stage  at  the  Carver  gaging 
station  occurred  1  or  2  days  after  the  maximum  discharge  because  of 
backwater  from  the  Mississippi  River.  Snow  and  ice  In  the  river  chan¬ 
nel  at  the  time  of  the  spring  snowmelt  may  increase  stages  during 
the  rising  period  of  snowmelt  runoff.  However,  records  at  the  Jordan 
(or  Carver)  gaging  station  indicate  that  any  ice  effect  at  the  time 
of  the  maximum  spring  stage  or  discharge  is  rare.  Ice  jams  have 
seldom  affected  maximum  stages  of  the  Minnesota  River  at  Chaska. 

12.  Floods  on  the  two  creeks  are  of  short  duration  and  may  remain  at 
overbank  stage  for  only  a  few  hours.  Flood  flows  may  result  from  rapid 
snowmelt,  accompanied  by  rainfall,  or  from  very  intense  rainstorms, 
usually  of  short  duration,  during  summer  months.  The  stages  of  floods 
in  late  winter  or  early  spring  months  may  be  increased  substantially 

by  snow  or  ice  within  the  channels  or  by  ice  jams.  Flood  stages  are 
not  likely  to  occur  during  the  months  of  October  through  mid-February. 

13.  FLOODS  OF  RECORD 

Floods  on  the  Minnesota  River  during  the  36  years  of  record  at  the 
Jordan  (Carver)  U.S.  Geological  Survey  gaging  station  are  listed  in 
table  B-l.  Included  are  all  floods  exceeding  37,000  cfs  at  the  stream 
gaging  station.  This  discharge  corresponds  approximately  to  a  gage 
height  of  25  feet  on  the  Chaska  gage,  which  is  the  point  of  zero  damage. 
However,  the  stage  at  Chaska  can  vary,  depending  on  the  amount  of  back¬ 
water  from  the  Mississippi  River.  All  stages  on  the  Carver  gage  and 
those  since  1966  on  the  Jordan  gage  are  maximum  stages  from  recording 
gages,  while  other  stages  listed  are  the  highest  observed  on  manual 
gages . 
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Table  B-l  -  Floods  of  record,  Minnesota.  River  in 
_ the  vicinity  of  Chaska,  Minn. _ 


Days 

above 


Date  of,,.  _ Gage  height  (feet)  Discharge  37,000 

flood  crest^  '  Chaska'”  Carver^*'  Jordan^"  (cfs)  cfs^) 


11  April 

1965 

34.25 

34.37(7) 

35.16 

117,000 

15 

14  April 

1969 

32.35 

32.16 

32.85 

84,600 

16 

11  April 

1951 

72  - 

28.00 

28.62 

64,100 

11 

16  April 

1952 

29.10 

7®‘^(7) 

25.82)4( 

25.12  ' 

28.88 

60,600 

13 

26  June 

1957 

25.30 

26.92 

40,800 

3 

4  April 

1962 

24.17 

26.32 

39,700 

3 

24  October 

1968 

24.40 

25.20 

26.90 

37,600 

1 

(1)  Includes  floods  from  September  1934  through  September  1970. 

(2)  Date  of  peak  discharge  at  Carver  or  Jordan  gaging  station. 

Highest  gage  heights  usually  occurred  1  day  later  than  maximum  discharge. 

(3)  Gage  on  Highway  41  bridge  at  river  mile  29.6.  Zero  is  688.0  feet, 
mean  sea  level  (1929  adj), 

(4)  Former  U.S.  Geological  Survey  gage  at  river  mile  36.0.  Zero  is 
690  feet,  mean  sea  level  (1929  adj). 

(5)  Present  U.S.  Geological  Survey  gage  at  river  mile  39.4.  Zero  is 
690  feet,  mean  sea  level  (1929  adj). 

(6)  Corresponds  approximately  to  point  of  zero  damages  at  Chaska, 
depending  on  backwater  effect. 

(7)  Stage  affected  by  backwater  from  Mississippi  River.  Maximum 
stage  occurred  1  or  2  days  later  than  maximum  discharge. 

NOTE:  Point  of  zero  damage  at  Chaska  is  approximately  25  feet  on 
Chaska  gage. 

14.  The  largest  flood  known  on  the  Minnesota  River  at  Chaska  was 
that  of  April  1965.  The  previous  winter,  from  mid-November,  was 
generally  colder  than  normal  and  frost  penetration  was  deep.  Snow¬ 
fall  was  about  normal  through  January  but  was  well  above  normal  in 
February.  Thawing  temperatures  and  rain  early  in  March  melted  some 
snow  but  colder  temperatures  later  formed  a  layer  of  ice  that  later 
increased  the  runoff.  Heavy  Bnowfall  covered  the  basin  on  17  and 
18  March,  with  14  inches  of  new  snowfall  at  New  Ulm.  Additional 
snowfall  occurred  later  in  March.  Temperatures  were  well  below  normal 
in  most  of  March.  At  the  end  of  March  the  water  equivalent  of  the  snow 
cover  was  about  6  inches  on  the  lower  part  of  the  Minnesota  River  basin. 
Thawing  weather  started  about  the  first  of  April  with  temperatures  be¬ 
coming  progressively  warmer.  From  1  to  2  inches  of  rainfall  occurred 
on  3  to  6  April,  adding  to  the  snowmelt  runoff.  Streamflow  of  the 
Minnesota  River  at  the  Carver  gaging  station  Increased  starting  about 
1  April  and  reached  a  peak  discharge  of  117,000  cfs  on  11  April.  The 
maximum  stage  at  the  Carver  gaging  station  was  34.37  feet  on  12  April 
(with  backwater  from  the  Mississippi  River).  The  highest  dally  reading 
on  the  Chaska  gage  was  34.25  feet  on  13  April. 
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15.  The  flood  of  April  1969  was  Che  second  largest  in  the  period  of 
record  on  the  Minnesota  River  in  the  vicinity  of  Chaska.  The  flood 
was  preceded  by  a  wet  fall,  with  more  than  twice  the  normal  precipita¬ 
tion  in  September  and  October.  This  rainfall  resulted  in  a  record  fall 
flood  from  Mankato,  Minn.,  to  the  mouth  of  the  Minnesota  River  in  the 
latter  part  of  October.  Frequent  and  heavy  snowfalls  in  December  and 
January  caused  an  unusually  high  depth  of  snow  on  the  basin.  Snowfall 
during  February  and  March  was  below  normal,  but  temperatures  remained 
cold  until  mid-March.  Streamflow  remained  at  more  than  twice  the  normal 
throughout  the  winter.  Warmer  temperatures  caused  some  snowmelt  after 
the  middle  of  March,  until  a  cold  spell  prevented  melting  the  latter 
part  of  March.  There  was  little  precipitation  during  this  period  or 

in  April.  Warm  temperatures  early  in  April  melted  all  remaining  snow. 
After  the  first  few  days  in  April  the  streamflow  Increased  rapidly  to 
its  peak  flow.  At  the  Jordan  gaging  station  the  maximum  discharge  was 
84,600  cfs  on  14  April  and  the  maximum  gage  height  was  32.85  feet  on 
the  same  date.  At  Chaska  the  maximum  stage  observed  was  32.35  on  15  April. 
Upstream  from  Mew  Ulm,  this  flood  was  higher  than  the  1965  flood  on  the 
Minnesota  River . 

16.  Smaller  floods  have  occurred  on  the  Minnesota  River  at  Chaska  in 
ApriL1951,  April  1952,  June  1957,  April  1962,  and  October  1968.  These 
are  listed  in  table  B-l.  Of  the  seven  floods  listed  in  table  B-l,  five 
were  caused  by  snowmelt,  with  or  without  additional  rainfall,  and  only 
two  were  caused  by  rainfall  alone.  At  Mankato,  77  river  miles  upstream 
from  Chaska,  a  flood  occurred  in  1881,  which  was  reported  to  have  been 
0.8  foot  higher  than  the  1965  flood  and  was  the  highest  known  there. 

Major  floods  occurred  at  Mankato  in  1903,  1908,  and  1919  and  smaller 
floods  occurred  in  other  years,  before  gage  records  started  near  Carver 
or  at  Chaska.  Undoubtedly,  there  were  floods  also  in  Chaska  during  these 
same  years. 

17.  The  largest  flood  at  Chaska  from  overflow  of  the  creeks,  for 
which  therq  is  detailed  information  available,  occurred  in  the  late 
evening  of  20  July  1951.  The  flood-producing  storm  covered  portions 
of  southern  and  centra}  Minnesota  with  widely  varying  amounts  of 
rainfall.  In  the  vicinity  of  Chaska  the  rainfall  occurred  approximately 
from  8  p.m.  on  20  July  until  2  a.m.  21  July.  Rainfall  at  the  Weather 
Bureau  gage,  1  mile  northeast  of  Chaska,  totaled  3.95  inches.  It  was 
reported  that  a  downpour  of  rain  lasted  1  hour  and  45  minutes  and  that 
the  total  amount  of  rainfall  at  Chaska  was  4 %  Inches.  Within  1%  hours, 
the  creeks  spread  over  two  sections  of  the  city.  Although  not  as  exten¬ 
sive  and  devastating  as  the  overflow  from  the  Minnesota  River  in  April 
1951,  it  inflicted  a  sudden  scare  to  residents  in  each  of  the  creek 
sections.  The  floodwaters  vanished  almost  as  quickly  after  the  rain 
ended  as  the  inundation  took  place  during  the  torrent  downpour. 

18.  There  is  no  known  information  on  other  floods  on  Chaska  or  East 
Creeks.  Local  residents  have  reported  that  other  floods  have  occurred 
on  both  creeks  and  have  caused  damage,  but  no  dates  or  details  are 
available. 


FLOOD  FREQUENCY  CURVES 
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19.  MINNESOTA  RIVER  AT  CHASKA,  MINN. 

Riyer  stages  at  Chaska  on  the  Minnesota  River  are  often  affected 
by  backwater  from  the  Mississippi  River.  There  is  no  single  rating 
curve  at  Chaska,  so  an  elevation-frequency  curve  was  derived  rather 
than  a  discharge-frequency  curve  and  a  rating  curve.  The  elevation- 
frequency  curve  for  Chaska,  used  in  the  present  studies,  is  one  of  a 
series  of  elevation-frequency  curves  developed  at  various  communities 
on  the  lower  Minnesota  River.  The  curves  were  derived  in  the  following 
manner.  A  discharge-frequency  curve  for  the  Mississippi  River  at 
St.  Paul,  Minn,  (based  on  approximately  100  years  of  records)  was 
transferred  5  miles  upstream  to  the  mouth  of  the  Minnesota  River, 
near  Mendota,  Minn.,  and  converted  into  an  elevation-frequency  curve. 

A  discharge-frequency  curve  was  derived  from  31  years  of  records  at 
the  Carver  gaging  station,  correlated  with  longer  records  at  Mankato 
and  at  St.  Paul.  This  discharge-frequency  curve  was  converted  to  an 
elevation-frequency  curve.  This  elevation-frequency  curve  represents 
conditions  near  the  upstream  limits  of  the  backwater  effect  from  the 
Mississippi  River.  Profile  lines  were  drawn  between  the  mouth  of  the 
Minnesota  River  and  the  Carver  gaging  station  showing  the  relationship 
of  stage  and  river  miles  for  various  frequencies.  A  profile  of  tlfc 
1965  flood  (approximately  a  100-year  flood)  indicated  that  a  straight- 
line  profile  is  reasonable.  Then  the  elevations  of  the  profile  lines 
at  mile  22 , 2  were  used  to  obtain  the  elevation-frequency  curve  for  the 
Minnesota  River  at  Chaska.  The  same  procedure  was  used  for  both  annual 
and  all-independent  peak  curves.  These  frequency  curves  are  shown  on 
plate  B-2.  Possible  revision  of  these  frequency  curves,  due  to  updating 
with  additional  records,  will  be  analyzed  in  postauthorization  studies. 

20.  CHASKA  CREEK 

There  are  no  discharge  records  on  Chaska  Creek  or  on  East  Creek. 

The  instantaneous  peak  frequency  curve  for  Chaska  Creek  was  determined 
by  a  method  of  the  Soil  Conservation  Service  proposed  by  Howard  Cook 
and  called  the  sigma  (V)  method.  This  method  is  described  in  an  article 
"Computing  Runoff  from  Small  Watersheds,"  by  C.  L.  Hamilton  in  Public 
Works  Magazine,  August  1965.  The  method  involves  determining  coefficients 
(W)  for  various  basin  characteristics  of  relief,  soil  conditions,  vegetal 
cover,  and  surface  storage;  sunning  the  coefficients  (W) ;  and  determining 
by  means  of  a  curve  the  basic  25-year  discharge  using  the  drainage  area 
and  sum  of  (W)  as  known  factors.  The  basic  25-year  discharge  is  then 
modified  by  a  basin  shape  factor  for  the  final  25-year  discharge.  The 
10- ,  50-,  and  100-year  discharges  are  taken  as  percentages  of  the  25-year 
discharge. 

21.  Chaska  Creek  at  First  Street  Bridge  has  a  drainage  area  of  14.8 
square  miles.  The  total  value  of  (W)  for  the  basin  with  existing  condi¬ 
tions  was  estimated  as  49.  The  basic  25-year  peak  for  this  area  is 
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5,500  cfs.  Adjusting  this  by  a  rainfall  factor  of  0.82  and  a  shape  factor 
of  0.56  gives  a  25-year  frequency  peak  of  2,520  cfs.  Frequency  factors 
give  the  following  peaks:  100-year,  3,750  cfs;  50-year,  3,100  cfs; 

10-year,  1,800  cfs.  The  frequency  curve  computed  by  this  method,  which 
is  for  existing  conditions,  is  shown  on  plate  B-3.  Postauthorization 
studies  will  include  an  analysis  of  various  methods  of  developing  synthetic 
frequency  curves  along  with  a  recommendation  of  the  best  method  for  use 
in  this  study. 

22.  For  future  conditions,  information  was  obtained  from  local  authorities 
on  the  anticipated  future  development  of  the  Chaska  Creek  basin.  The 
anticipated  development  will  not  be  great,  as  55  percent  of  the  area  will 
remain  as  open  space,  greenways,  and  parks,  while  the  remainder  will  be 
medium  or  low  density  residential,  commercial,  industrial,  highway, 

and  other  types  of  areas.  The  weighted  increase  in  peak  runoff  from  the 
various  expected  kinds  of  areas  was  estimated  and  it  was  determined 
that  peak  flows  with  future  development  would  be  25  percent  greater 
than  under  existing  conditions.  The  discharge-frequency  curve  showing 
discharges  Increased  by  25  percent  for  future  conditions  is  also 
shown  on  plate  B-3. 

23.  EAST  CREEK 

Discharge-frequency  curves  were  computed  for  East  Creek  at  the 
proposed  point  of  diversion,  about  1  3/4  miles  northeast  of  the  busi¬ 
ness  district  of  Chaska.  The  total  drainage  area  at  this  point  is  10.5 
square  miles.  Of  this  area,  1.18  square  miles  are  above  the  outlet 
of  Lake  Bavaria,  0.83  square  mile  is  above  the  outlet  of  Hazel tine  Lake, 
and  0.79  square  mile  is  below  Hazeltine  Lake  but  above  Highway  41.  The 
peak  frequencies  were  computed  from  an  effective  drainage  area  of  7.7 
square  miles,  plus  flow  from  above  Highway  41,  plus  Lake  Bavaria  outflow. 

In  1968,  a  small  dam  was  built  across  East  Creek  forming  Lake  Grace. 

The  effective  drainage  area  above  Lake  Grace  Dam  is  3.93  square  miles. 

A  second  dam  has  been  proposed  for  East  Creek  near  the  railroad  crossing, 
above  Lake  Grace  Dam.  The  maximum  height  would  probably  be  about  18  feet. 
It  would  have  an  effective  drainage  area  of  3.21  square  miles.  These 
drainage  areas  are  shown  on  the  map  on  plate  B-l. 

24.  Discharges  were  determined  for  East  Creek  at  the  proposed  point 
of  diversion  for  natural  conditions  (before  Lake  Grace  Dam  was  built) 
in  the  same  manner  as  for  Check*  Creek.  The  total  (W)  value  of  East 
Creek  basin  was  estimated  as  52.5.  With  an  effective  drainage  area 
of  7.7  square  miles,  the  basic  25-year  peak  flow  would  be  4,350  cfs. 
Adjusting  for  a  rainfall  factor  of  0.82  and  a  shape  factor  of  0.68, 
the  25-year  peak  flow  from  the  effective  area  becomes  2,420  cfs.  The 
100-year  peak  is  3,630  cfs  and  the  10-year  peak  is  1,720  cfs.  An 
additional  flow,  varying  from  100  cfs  for  the  100-year  flood  to  50  cfs 
for  the  10-year  peak,  was  added  for  flow  from  each  of  the  two  lakes. 

This  frequency  curve,  labeled  natural  conditions, is  shown  on  plate  B-3. 
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Nearly  all  of  the  Eask  Creek  basin  lies  within  a  planned  community, 
called  "Jonathan  New  Town"  which  will  have  a  limited  planned  development. 
Peak  runoff  was  computed  from  the  7. 7-square  mile  area  with  future 
development,  but  neglecting  Lake  Grace  Dam  and  the  proposed  dam.  With 
a  total  (W)  of  65,  the  25-year  peak  flow  amounts  to  3,900  cfs.  Other 
peak  flows  are:  100-year,  5,850  cfs;  50-year,  4,800  cfs;  and  10-year, 
2,770  cfs.  This  amounts  to  about  a  61-percent  increase  over  natural 
conditions. 

25.  In  order  to  determine  the  effect  of  the  one  or  two  dams  on  East 
Creek  it  was  necessary  to  derive  hydrographs  at  the  damsites  for  routing 
and  for  areas  below  the  damsites.  Time  of  concentration  for  runoff  on 
pertinent  areas  and  travel  times  were  determined  and  are  shown  In  table 
B-2. 


Table  B-2  -  Times  of  concentration  and  travel  times  at  pertinent 

points.  East  Creek 

Time  of 
concentration 

Drainage  Local  At  Time  of 

Area  area  area  point  travel 

_ Location _ number  (sq  ml)  (hours)  (hours)  (hours) 


Present  conditions 

3 

At  proposed  dam 

2 

At  Lake  Grace  Dam 

1 

At  point  of  diversion 
Future  conditions 

3 

At  proposed  dam 

2 

At  Lake  Grace  Dam 

1 

At  point  of  diversion 


3.20 

1  1/2 

1  1/2 

0.72 

3/4 

1/2 

2 

3.79 

2 

1 

7.71 

3 

3.20 

1  1/4 

1  1/4 

0.72 

3/4 

1/2 

1  3/4 

3.79 

2 

1 

7.71 

2  3/4 

26.  Because  of  the  small  size  of  drainage  areas,  the  hydrographs  were 
related  directly  to  rainfall  frequency.  Rainfall  was  obtained  for  the 
time  of  concentration  of  the  effective  area  above  the  proposed  point 
of  diversion.  The  rainfall  is  from  the  Weather  Bureau  Technical  Paper 
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No.  40,  "Rainfall  Frequency  Atlas  of  the  United  States."  The  following 
rainfall  depths  were  used: 

100-year  10-year 

Natural  conditions  Tc  *  3  hours  3.88  inches  2.67  inches 

Future  conditions  Tc  *  2  3/4  hours  3.80  inches  2.65  inches 

Triangular  hydrographs  for  runoff  from  the  7.7-square  mile  area  above 
the  point  of  diversion  were  computed  for  natural  conditions  (no  dams) 
using  the  3-hour  rain  and  with  the  discharge  peak  at  3  hours.  This  is 
a  form  of  the  rational  method.  With  the  whole  area  contributing,  the 
runoff  coefficients  would  be  0.57  for  the  100-year  flood  and  0.39  for 
the  10-year  flood.  The  coefficients  are  ratios  that  must  be  multiplied 
by  the  rainfall  to  obtain  excesses  which  will  produce  peak  discharges 
equal  to  those  shown  at  the  same  frequencies  on  the  frequency  curve 
(by  the  sigma  (W)  method)  for  natural  conditions.  For  future  developed 
conditions,  the  runoff  coefficients  would  be  higher.  Postauthorization 
studies  will  include  an  analysis  of  Snyder's  synthetic  unit  hydrographs 
as  applied  to  these  small  drainage  areas. 

27.  As  there  is  now  one  dam  on  East  Creek,  a  100-year  flood  hydrograph 
was  derived  for  the  3.93  square  mile  area  above  Lake  Grace  Dam  and 
another  hydrograph  was  made  for  the  3.79-square  mile  area  below  the  dam. 
The  hydrographs  are  for  the  3-hour  100-year  rainfall,  assumed  to  be  of 
uniform  Intensity  throughout  the  3  hours,  and  no  rain  before  or  after. 

The  discharge  hydrographs  for  these  subareas  were  made  trapezoidal  in 
shape,  rising  from  the  start  of  the  rain  until  the  time  of  concentration 
of  that  area  is  reached,  then  having  a  uniform  discharge  while  the 
whole  area  is  contributing  until  the  end  of  the  3  hours  of  rainfall, 
and  then  dropping  to  no  flow  in  a  length  of  time  equal  to  the  time  of 
concentration.  The  maximum  value  of  each  of  the  trapezoidal  hydrographs 
is  proportional  to  the  drainage  areas  and  the  peak  for  the  total  area 

at  the  point  of  diversion.  This  is  because  the  peak  values  of  each  area 
represent  runoff  from  the  entire  drainage  area  at  the  same  Intensity 
of  rainfall  excess.  Then  by  lagging  the  hydrograph  from  the  upper  area 
by  the  time  of  travel  and  adding  it  to  the  hydrograph  for  the  lower  area, 
the  combined  peak  flow  equals  the  peak  for  the  total  area  for  natural 
conditions  as  shown  on  the  frequency  curve  for  natural  conditions, 
excluding  lake  outflows.  The  same  procedure  was  followed  for  the  10-year 
flood  using  the  10-year,  3-hour  rainfall  and  runoff  factor  that  would 
give  the  10-year  peak  at  the  point  of  diversion.  Hydrographs  were  then 
available  for  routing  through  Lake  Grace. 

28.  Hydrographs  were  also  made  in  a  similar  manner  for  future  conditions, 
with  land  development,  but  using  rainfall  intensity  for  2  3/4  hours  (time 
of  concentration)  and  a  higher  rainfall-runoff  factor.  Also,  the  area 
was  further  subdivided  to  obtain  hydrographs  for  three  areas  to  allow 
routing  through  the  proposed  dam,  as  well  as  the  existing  dam.  The  peak 
values  of  the  hydrographs  are  shown  in  table  B-3. 
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Table  B-3  -  Hydrograph  peaks  for  subareas  and  total  effective  area  without 


Lake  Grace  -  East  Creek 


Peak  discharge  in  cfs 

Area  3 

Area  2 

Area  1 

Total  area<•-L', 

3.20 

0.72 

3.79 

7.71 

Flood  and 

square  miles 

square  mile 

square  miles 

square  miles 

condition 

proposed  dam 

Lake  Grace 

diversion 

diversion 

10-year,  natural 

715(2) 

1,510<2> 

16°(2) 

340 

845 

1,720 

100-year,  natural 

1,780 

3,630 

10-year,  future 

1,150 

260 

1,360 

2,770 

100-year,  future 

2,430 

550 

2,870 

5,850 

(1)  Discharges  are  from  frequency  curve  computations  for  this  area. 

(2)  For  present  conditions,  areas  3  and  2  were  combined. 


29.  Storage-elevation  and  outflow  rating  curves  were  drawn  for  the 
existing  Lake  Grace  Dam  and  Reservoir  from  available  data.  No  data 
are  available  for  the  proposed  dam  across  East  Creek  above  the 
railroad  crossing.  An  elevation-storage  curve  was  estimated  from  a 
topographic  map,  but  necessitated  modifying  the  storage  curve  for  Lake 
Grace,  which  extended  above  the  proposed  dam.  A  crest  length  of  180 
feet  was  assumed  for  the  proposed  dam,  as  this  would  allow  a  2-foot 
head  on  the  spillway  for  a  100-year  flood. 

30.  Reservoir  routing  and  combining  were  performed  by  use  of  the 
computer  program  "Hydrograph  Combining  and  Routing"  (HEC) .  For  natural 
conditions,  modified  by  Lake  Grace,  a  constant  assumed  outflow  from  the 
two  lakes  was  added  to  the  hydrograph  for  the  3.93-square-mile  area 
(natural  conditions)  above  Lake  Grace  Dam.  This  inflow  was  routed 
through  Lake  Grace,  routed  down  to  the  proposed  point  of  diversion,  and 
combined  with  the  hydrograph  from  the  lower  area.  This  was  done  for  100- 
year  and  10-year  floods.  Similar  routing  and  combining  were  performed 
using  hydrographs  for  future  developed  conditions  and  the  existing  Lake 
Grace.  The  peak  flows  at  the  point  of  diversion  from  these  routings 
were  used  to  plot  the  top  curve  that  is  shown  on  plate  B-3. 

31.  Some  development  has  taken  place  in  the  East  Creek  basin  since  the 
frequency  curve  for  natural  conditions  was  derived.  Also,  the  Lake  Grace 
Dam  was  constructed.  The  difference  in  discharge  of  the  two  frequency 
curves,  (1)  natural  conditions  but  with  Lake  Grace  Dam  in  operation, 

and  (2)  future  conditions  with  Lake  Grace  Dam,  were  obtained  at  selected 
frequencies.  Ten  percent  of  this  difference  in  discharges  of  the  frequency 
curves  was  added  to  the  frequency  curve  for  natural  conditions  with 
Lake  Grace  to  account  for  the  partial  development  in  the  basin.  A 
frequency  curve  derived  from  these  values  is  included  on  plate  B-3 
and  is  labeled  "Existing  Conditions,  with  Lake  Grace  Dam." 
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32.  Another  set  of  routings  was  done  with  hydrographs  for  the  three 
subareas  under  future  conditions.  The  proposed  dam  above  the  railroad 
and  the  existing  Lake  Grace  Dam  were  assumed  to  be  in  operation.  The 
hydrographs  were  routed  through  the  downstream  reservoirs  and  to  the 
proposed  point  of  diversion  and  combined.  These  computed  discharges 
were  used  to  derive  the  frequency  curve  labeled  "Future  Conditions  with 
Two  Dams,"  which  is  also  shown  on  plate  B-3. 

STANDARD  PROJECT  FLOODS 

33.  MINNESOTA  RIVER  AT  CHASKA 

A  standard  project  flood  has  previously  been  derived  for  the 
Minnesota  River  near  Carver.  This  standard  project  flood  has  a  peak  of 
165,000  cfs.  The  derivation  is  given  in  "Report  on  Probable  Maximum 
Floods  and  Standard  Project  Floods  for  Minnesota  River  Basin,  Minnesota," 
by  the  St.  Paul  District  office,  dated  January  1971.  This  peak  value 
was  based  on  an  adopted  standard  project  flood  at  Mankato  of  155,000  cfs 
and  drainage  area  relationships  of  peak  flows  for  floods  of  record. 

The  drainage  area  at  the  Mankato  gage,  14,900  square  miles,  is  8  percent 
less  than  that  at  the  Carver  gage.  The  Mankato  standard  project  flood 
was  determined  in  a  lengthy  investigation  of  the  Minnesota  River  basin, 
which  involved  dividing  the  basin  into  seven  subareas  and  using  routing 
and  combining  procedures.  Floods  were  computed  for  the  all-season 
(summer)  storm  and  various  combinations  of  spring  snowmelt  and 
rainfall  runoff.  The  adopted  standard  project  flood  at  Mankato, 

155,000  cfs,  is  from  a  combination  of  rainfall  immediately  following 
the  snowmelt  runoff. 

34.  The  drainage  area  of  the  Minnesota  River  at  Chaska,  shown  on  plate  1 
of  the  main  report,  is  approximately  16,600  square  miles  while  that  at  the 
Carver  gaging  station  is  16,200  square  miles.  The  standard  project  flood 
drainage  area  line  from  Mankato  to  Carver,  on  plate  27  of  the  above- 
mentioned  report,  was  extended  to  16,600  square  miles.  This  line  repre¬ 
sents  approximately  the  0.7  power  of  the  drainage  area  ratio.  The  standard 
prolect  flood  for  the  Minnesota  River  at  Chaska  is  then  determined  to  be 
168,000  cfs. 

35.  CHASKA  CREEK 

A  standard  project  flood  was  computed  for  Chaska  Creek  at  the 
proposed  point  of  diversion  (drainage  area  14.4  square  miles)  and 
another  for  the  First  Street  Bridge  (drainage  area  14.8  square  miles). 

As  the  areas  are  small,  the  standard  project  flood  was  obtained  by  having 
the  entire  basin  contributing  from  a  standard  project  storm  of  duration 
equal  to  the  time  of  concentration.  The  time  of  concentration  was  com¬ 
puted  from  the  maximum  length  of  travel  and  the  difference  in  elevation. 

For  both  sites  the  time  of  concentration  was  used  as  4  hours.  The 
standard  project  storm  is  obtained  from  data  in  EM  1110-2-1411  (formerly 
Engineer  Bulletin  52-8).  Index  rainfall  for  the  basins  is  10  inches. 
Rainfall  depths  for  both  sizes  of  areas  are  practically  the  same. 

Charts  do  not  give  directly  the  maximum  4-hour  rainfall  depths,  so  the 
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maximum  rainfall  for  2-,  3-,  6-,  and  24-hour  duration  waa  plotted  and 
a  curve  drawn.  From  this  curve  the  maximum  4-hour  standard  project 
flood  rainfall  was  read  as  7.32  inches.  A  uniform  loss  rate  of  0.10 
inch  per  hour  was  used.  This  is  the  adopted  loss  rate  for  a  standard 
project  storm  in  the  Minnesota  River  basin  studies.  The  4-hour 
rainfall  excess  is  6.92  inches,  which  is  a  rate  of  1.73  inches  per 
hour.  This  rate  of  runoff,  with  the  whole  basin  contributing,  gives 
a  peak  flow  of  16,100  cfs  for  14.4  square  miles  and  16,500  cfs  for 
14.8  square  miles.  No  base  flow  is  added  for  these  small  areas. 

These  values  are  adopted  for  the  standard  project  floods  on  Chaska 
Creek  at  the  proposed  point  of  diversion  and  at  the  First  Street 
Bridge  in  Chaska,  respectively. 

36.  EAST  CREEK 

A  standard  project  flood  was  computed  for  East  Creek  at  the 
proposed  point  of  diversion  (effective  drainage  area  of  7.72  square 
miles)  for  existing  conditions.  As  for  Chaska  Creek,  the  standard 
project  storm  was  computed  for  a  duration  equal  to  the  time  of  concen¬ 
tration  of  the  total  effective  basin.  However,  because  of  storage  in 
Lake  Grace,  a  number  of  periods  of  rainfall  were  determined  and  hydro-* 
graphs  were  derived  for  areas  above  and  below  Lake  Grace.  The  time 
of  concentration  for  the  effective  drainage  area  of  7.72  square  miles 
is  3  hours  under  existing  conditions,  but  neglecting  effect  of  Lake 
Grace  and  the  dam.  Times  of  concentration  and  travel  times  for  the 
basin  and  subareas  are  given  in  table  B-2.  With  an  index  rainfall  of 
10.0  inches  and  for  10.0  square  miles  (the  minimum  on  the  graph)  the 
24-hour  rainfall  is  11.75  inches,  and  the  maximum  6-hour  rainfall  is 
9.29  inches.  As  before,  the  uniform  loss  rate  is  assumed  as  0.10 
inch  per  houT.  Rainfall  and  rainfall  excess  for  the  maximum  12  hours 
by  3-hour  periods  are  given  in  table  B-4. 

Table  B-4  -  Standard  project  storm  rainfall  and  excess  by  3-hour 

_ periods.  East  Creek _ 

Depth  in  inches  by  3-hour  periods 

Item _  1  2  3  4 

Rainfall  3.07  6.22  0.86  0.42 

Rainfall  excess  2.77  5.92  0.56  0.12 


37.  The  standard  project  flood  at  the  point  of  diversion  was  devel¬ 
oped  using  the  same  procedures  and  routing  methods  discussed  in  para¬ 
graphs  25,  26,  27,  and  30.  The  peak  flow  from  the  area  above  Lake 
Grace  Dam  was  5,000  cfs.  It  is  likely  that  this  Inflow  will  cause 
the  dam  to  be  overtopped.  We  have  assumed  that  there  would  be  no 
failure  of  the  dam  under  this  condition.  Furthermore,  we  have  as¬ 
sumed  that  the  railroad  embankment  and  culvert  located  approximately 
1  mile  upstream  of  Lake  Grace  Dam  have  only  minor  effect  on  the  runoff 
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from  the  drainage  area  above  that  point.  Postauthorization  studies 
will  include  a  further  analysis  of  this  problem  and  possible  effects 
of  dam  failure.  The  area  below  Lake  Grace  Dam  peaked  at  4,820  cfs. 

A  constant  flow  of  200  cfs  was  added  to  the  upper  area  flow  to  allow 
for  flow  from  Lake  Bavaria  and  Hazeltine  Lake,  giving  a  total  maximum 
flow  of  5,200  cfs.  The  hydrograph  from  the  upper  area  was  routed 
through  Lake  Grace  and  downstream  where  it  was  combined  with  the 
hydrograph  from  the  lower  area  at  the  proposed  point  of  diversion. 

The  peak  flow  is  8,430  cfs  which  is  the  standard  project  flood  for 
existing  conditions  at  the  proposed  point  of  diversion.  The  standard 
project  flood  hydrograph  is  shown  on  plate  B-4. 


PROBABLE  MAXIMUM  FLOOD 


38.  a  probable  maximum  flood  was  computed  for  East  Creek  at  the 
proposed  point  of  diversion.  Because  of  the  extremely  large  flows, 
lack  of  information  on  the  outlet  rating  of  the  dam  for  very  high 
stages,  and  the  possibility  of  failure,  no  routing  was  performed 
through  the  existing  Lake  Grace  Reservoir  and  the  dam.  The  probable 
maximum  flood  was  computed  for  runoff  of  the  total  contributing  area 
of  7.71  square  miles  as  a  unit.  The  time  of  concentration  to  the 
point  of  diversion  is  3  hours.  Runoff  was  computed  from  the  maximum 
3  hours  of  the  probable  maximum  precipitation,  which  would  be  the  maximum 
rate  at  which  the  entire  basin  would  contribute  at  this  point.  The 
rainfall  is  from  the  U.S.  Weather  Bureau  Hydrometeorological  Report 
No.  33,"Seasonal  Variation  of  the  Probable  Maximum  Precipitation  East 
'  of  the  105th  Meridian  .  .  .",  April  1956.  The  all-season  index  rainfall 
for  this  location  is  21.6  inches.  At  10  square  miles,  the  smallest 
area  shown  on  the  graph,  the  maximum  6-hour  precipitation  becomes  25.25 
inches.  This  amount  was  reduced  by  the  so-called  "Hop  Brook  factor" 
as  described  in  Engineer  Circular  No.  1110-2-27,  dated  1  August  1966. 

For  10  square  miles  this  reduction  is  20  percent  which  gives  an  adjusted 
6-hour  precipitation  of  20.20  inches.  The  6-hour  precipitation  was 
divided  into  3-hour  amounts  by  the  ratio  of  67  percent  and  33  percent 
in  conformity  to  the  Engineer  Circular.  Placing  the  smaller  rain  first, 
the  6.66  inches  in  the  first  3  hours  greatly  exceeds  the  initial  loss, 
usually  assumed  as  0.50  inch  in  this  vicinity.  The  maximum  3-hour 
rainfall  amounts  to  13.54  inches.  Subtracting  a  uniform  loss  of  0.05 
inch  per  hour,  or  0.15  inch  in  3  hours  gives  a  maximum  3-hour  rainfall 
excess  of  13.39  inches.  The  maximum  discharge  from  7.71  square 
miles  of  drainage  area  from  this  rainfall  excess  is  22,000  cfs. 

Adding  an  assumed  flow  of  400  cfs  from  the  two  lakes  gives  a  total 
flow  of  22,400  cfs  for  the  probable  maximum  flood  at  the  proposed 
point  of  diversion.  Possible  effects  of  dam  failure  at  Lake  Grace 
Dam  will  be  Investigated  in  postauthorization  studies. 
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HYDRAULICS 


39.  GENERAL 

Approximately  2.1  miles  of  channel  works  are  proposed 
within  the  corporate  limits  of  Chaska,  1.2  miles  on  East  Creek, 
and  0.9  mile  on  Chaska  Creek.  Of  the  2.1  miles,  about  2  miles  of 
riprap  channel  and  0.1  mile  of  concrete  channel  and  drop  structures 
are  planned.  Short  lengths  of  levees  are  required  from  the  flood 
bypass  structure  on  East  Creek  to  County-State-Aid  Highway  17  and 
downstream  of  the  First  Street  Bridge  on  Chaska  Creek.  In  both  cases, 
interference  with  interior  drainage  is  either  minimal  or  nonexistent. 
Approximately  1.8  miles  of  levee  along  the  Minnesota  River  at  Chaska 
is  also  proposed.  Proposed  heights  of  levees  for  protection  from  the 
Minnesota  River  are  4  feet  above  the  Corps  of  Engineers  100-year  flood 
profile.  This  amount  of  freeboard  was  applied  because  the  U.S.  Geo¬ 
logical  Survey  100-year  profile  through  Chaska  is  1  foot  higher  than 
that  of  the  Corps.  Water  surface  profile  studies  are  being  continued 
by  the  U.S.  Geological  Survey. 

40.  CHANNEL  DESIGN 

The  proposed  channels  for  both  Chaska  and  East  Creeks  were  de¬ 
signed  to  provide  protection  for  the  intermediate  regional  floods, 

4,700  cfs  and  4,350  cfs,  respectively,  for  future  conditions.  Manning's 
formula  was  used  to  design  the  proposed  channels.  For  the  riprap  sec¬ 
tions,  the  roughness  coefficient  varied  from  0.029  to  0.04  depending 
upon  the  thickness  of  the  riprap  layer,  while  for  the  concrete  channel 
sections  the  roughness  coefficient  was  assumed  to  be  0.013.  Riprap 
design  followed  procedures  outlined  in  U.S.  Army  Corps  of  Engineers 
Publications,  EM  1110-2-1601  and  ETL  1110-2-120.  In  addition,  two 
other  references  were  consulted,  "Use  of  Riprap  for  Bank  Protection" 
by  U.S.  Department  of  Transportation,  Hydraulic  Engineering  Circular 
No.  11,  and  "Design  of  Small  Dams"  by  the  Bureau  of  Reclamation. 

41.  Typical  channel  sections,  plan  and  profile  for  both  creeks  are 
shown  in  plates  4  and  5  of  the  main  report.  Tables  B-5  and  B-6 
contain  the  proposed  channel  characteristics  for  the  Chaska  Creek 
diversion  and  East  Creek  flood  bypass.  Channel  velocities  are  sub- 
critical  except  for  the  concrete  channel  section  of  the  Chaska  Creek 
diversion  and  the  riprap  channel  section  downstream  of  Stoughton 
Avenue  on  the  East  Creek  flood  bypass  channel  which  are  supercritical. 
Where  applicable,  channel  bottom  widths  were  chosen  to  minimise  channel 
widths,  thereby  reducing  right-of-way  requirements  and  bridge  costs. 
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Table  B-5  -  Proposed  channel  characteristics, 
_ Chaska  Creek  diversion  channel _ 


Bottom 

Bottom 

Average 

elevation 

width 

Channel 

Side 

velocity 

Station 

(feet) 

(feet) 

protection 

slopes 

(fps) 

0+00 

700.1 

Riprap  apron 

1+65 

700.1 

Concrete  drop 

structure 

1 

2+00 

702.1 

8 

Riprap 

1  on  2.5 

10.0 

41+20 

715.5 

Concrete  drop 

structure 

41+90 

728.1 

29.5 

Concrete 

Vertical 

19.3 

46+20 

729.5 

Concrete  drop 

structure 

46+70 

732.4 

Table  B-6  -  Proposed  channel  characteristics. 

East  Creek  flood  bypass 

Bottom 

Bottom 

Average 

elevation 

width 

Channel 

Side 

velocity 

Station _ 

(feet) 

(feet) 

protection 

slopes 

0+00 

Sheet  piling 

drop  structure 

0+10 

686.1 

115 

Riprap 

1  on  4 

12.2 

15+70 

730.1 

Concrete  drop 

structure 

16+20 

737.4 

8 

Riprap 

1  on  2.5 

10.2 

54+65 

752.0 

Concrete  drop 

structure 

55+00 

765.6 

8 

Riprap 

1  on  2.5 

10.2 

63+65 

768.9 
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42.  The  Ease  Creek  flood  bypass  structure  and  channel  were  designed 
to  contain  the  standard  project  flood  due  to  the  possibility  of  flood 
damages  accruing  in  areas  that  previously  would  not  have  been  flooded. 

Due  to  the  much  larger  size  of  the  standard  project  flood  on  Chaska 
Creek,  when  compared  to  the  intermediate  regional  flood,  16,500  cfs 

to  4,700  cfs,  no  economical  remedial  measures  can  be  taken  to  prevent 
the  improved  creek  channel  from  overflowing  into  Chaska  and  ponding 
behind  the  levee. 

43.  Generally  the  channels  were  designed  with  2  feet  of  freeboard, 
both  concrete  and  riprap  channels.  All  along  the  East  Creek  flood 
bypass  channel,  sufficient  additional  freeboard  above  channel  free¬ 
board  is  available  to  pass  the  standard  project  flood.  The  Chaska 
Creek  diversion  is  a  fairly  deep  cut  within  the  critical  breakout  re¬ 
gion  from  the  U.S.  Highway  212  bridge  to  800  feet  north  of  the  First 
Street  Bridge,  and  therefore  no  flooding  would  result  should  the 
channel  freeboard  be  topped  by  as  much  as  a  foot.  The  concrete  chan¬ 
nel  section  on  Chaska  Creek  upstream  of  the  Milwaukee  Road  railroad 
crossing  was  necessary  for  two  reasons:  first,  save  the  existing 
U.S  Highway  212  bridge  with  minor  Improvements  and  second,  fit  the 
narrow  corridor  available  between  the  city  street  and  two  houses 
upstream  of  the  U.S.  Highway  212  bridge. 

44.  LEVEE  DESIGN 

The  proposed  plan  Includes  a  9,250-foot-long,  20-  to  25-foot 
high  levee  along  the  Minnesota  River  at  Chaska.  Approximately  6,000 
feet  of  existing  emergency  levee  would  be  upgraded  to  current  design 
standards.  The  remaining  3,250  feet  would  be  new  levee  needed  to 
tie  into  high  ground.  The  levee  would  provide  protection  from  the 
intermediate  regional  flood  (100-year  flood)  on  the  Minnesota  River 
with  4  feet  of  freeboard  over  the  water  surface  profile  as  deter¬ 
mined  by  the  Corps  of  Engineers.  Four  feet  of  freeboard  were  ap¬ 
plied  since  preliminary  data  received  from  the  U.S.  Geological  Survey 
indicate  that  recent  development  in  the  floodplain  downstream  from 
Chaska  may  have  caused  increased  flood  stages  at  Chaska .  Also,  the 
selected  levee  height  would  be  about  0.5  foot  higher  than  the  standard 
project  flood  and  would  provide  protection  against  it.  Further  consid¬ 
eration  will  be  given  to  the  levee  height  during  postauthorization  studies. 

45.  HYDRAULIC  STRUCTURES 

Three  types  of  drop  structures  are  proposed  for  the  Chaska  Creek 
diversion,  straight  drop  spillway  stilling  basins,  an  overflow  weir 
drop  structure,  and  impact  basins.  Design  information  was  obtained 
from  the  following  references:  Technical  Paper  No.  15,  St.  Anthony 
Falls  Hydraulic  Laboratory;  EM  1110-2-1601;  and  Design  of  Small  Dos, 
Bureau  of  Reclamation,  respectively.  An  additional  reference  con¬ 
sulted  concerning  the  overflow  weir  drop  structures  was  Technical 
Paper  No.  2-762,  Control  Structure,  Little  Sioux  River,  Iowa.  The 
impact  basins  are  proposed  for  releasing  flows  into  the  planned 
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Chaska  Creek  diversion  from  a  tributary  stream  located  southwest  of 
Hickory  Street.  More  than  adequate  erosion  protection  is  available 
at  each  structure. 


46.  A  straight  drop  structure  at  the  upper  end  of  the  Chaska  Creek 
diversion  maintains  the  existing  upstream  water  surface  profile. 
Chaska  Creek  utility  crossings  are  listed  in  table  B-7 . 


Table  B-7  -  Utility  crossings 


Item 

Station 

Chaska  Creek  diversion 

Hater  main,  6-inch 

31+40 

Replace  on  new  bridge 

Sanitary  sewer,  8-inch 

31+40 

Siphon 

Utility  poles 

Relocate 

East  Creek  flood  bypass 

Force  main,  4-inch 

16+90 

Lower  about  10  feet 

Telephone  cable 

31400 

Replace  on  new  bridge 

Hater  main,  12- inch 

56+90 

Replace  on  new  bridge 

Sanitary  sewer,  18-inch 

62+00 

Siphon 

Brandondale  utility 

conduit 

63400 

Relocate 

47.  East  Creek  flood  bypass  channel  contains  two  types  of  drop  struc¬ 

tures,  the  overflow  weir  drop  structure  and  a  sheet-piling  drop  structure. 
The  one  located  south  of  Stoughton  Avenue  was  modified  to  function 
additionally  as  a  transition  between  the  6-foot  and  115-foot  bottom 
width  channels.  To  accomplish  this,  a  baffle  was  included  to  distribute 
the  flow  evenly  across  the  entire  bottom  width,  thereby  minimizing  the 
possibility  of  downstream  riprap  failure  due  to  high  localized  veloc¬ 
ities.  The  structure  can  easily  pass  the  standard  project  flood.  The 
sheet-piling  drop  structure  serves  to  stabilize  the  riprap  chan:  at 

its  junction  with  the  Minnesota  River. 

48.  Additional  investigation  will  be  required  during  the  postauthoriza- 
tlon  period  to  establish  a  design  for  the  low-flow  pipe  through  the 
East  Creek  flood  bypass  structure.  Too  large  a  flow  coupled  with 
heavy  rains  within  the  downstream  tributary  watersheds  could  cause 

some  localized  flooding  along  the  stream  channel.  Current  design  calls 
for  a  4-foot-diameter  pipe  with  a  sluice  gate  control  structure  con¬ 
sisting  of  a  sluice  gate  and  stop  log  grooves.  It  would  allow  up  to 
a  maximum  of  220  cfs  to  pass  through  with  the  upstream  water  surface 
at  780. 


49.  BRIDGES 


All  proposed  bridges  possess  a  3-foot  freeboard  from  water 
surface  for  the  intermediate  flood  to  low  steel  or  concrete.  For 
the  existing  bridge  on  U.S.  Highway  212,  the  freeboard  was  reduced 
to  slightly  less  than  2  feet.  It  was  not  felt  that  the  additional 
1  foot  of  freeboard  could  justify  a  new  bridge.  The  proposed  road 
bridges  were  assumed  to  possess  a  curb-to-curb  width  of  46.5  feet. 
Only  the  proposed  First  Street  crossing  over  the  proposed  Chaska 
Creek  diversion  would  require  a  grade  change,  approximately  a  3-foot 
raise,  in  order  to  cross  the  proposed  levee  and  provide  3  feet  of 
freeboard.  Bridge  losses  are  minimal  due  to  the  narrow  channel 
widths,  which  allow  the  placement  of  bridge  piers  outside  of  the 
majority  of  the  flow  area. 

50.  RESIDUAL  FLOODPLAIN 

Even  with  the  East  Creek  flood  bypass,  sufficient  tributary 
area  is  available  to  generate  minor  flooding  from  approximately 
1,000  feet  upstream  of  the  U.S.  Highway  212  bridge  to  several 
hundred  feet  downstream  of  the  Beech  Street  Bridge.  The  100-year, 
1-hour  storm  (3  inches)  was  used  to  compute  the  stream  discharge. 
Flow  was  Incrementally  added  along  the  stream  reach,  varying  from 
1,294  cfs  at  the  levee  to  1,180  cfs  at  the  U.S.  Highway  212  bridge, 
and  finally  to  zero  at  the  bypass  structure  (assuming  the  sluice 
gate  on  the  low-flow  conduit  was  closed).  With  the  aid  of  the 
sections  used  to  obtain  the  high  water  profile  on  East  Creek  and 
the  Corps  of  Engineers  water  surface  profile  program,  HEC-2,  the 
profile  was  computed  and  plotted  on  plate  8-4. 

INTERIOR  DRAINAGE 


51.  DRAINAGE  AREA 

The  area  tributary  to  the  proposed  project  amounts  to  approxi¬ 
mately  1.9  square  miles  (1,216  acres).  The  elevations  in  this  area 
vary  from  700  feet  msl  (mean  sea  level)  to  920  feet  msl.  Approxi¬ 
mately  1  mile  north  of  the  Minnesota  River  is  an  area  of  very  steep 
hills  and  bluffs  running  roughly  in  a  southwesterly-northeasterly 
direction.  The  bluffs  rise  75  to  100  feet  above  the  floodplain  of 
East  Creek  in  this  area.  Adjacent  to  the  bluffs  is  an  area  of 
strong  Irregular  slopes  and  hills  with  deeply  eroded  ravines  con¬ 
taining  Chaska  and  East  Creeks.  The  northern  and  western  part  of 
the  area  has  rolling  slopes  with  frequent  lakes,  marshes,  and  peat 
bogs.  Approximately  35  percent  of  the  area,  all  within  the  corporate 
boundary  of  Chaska, is  highly  developed  with  urban  construction  in¬ 
cluding  residential,  commercial,  and  Industrial  development.  About 
10  percent  of  the  area  is  partially  occupied  with  urban  development 
and  the  remainder  of  the  area  is  agricultural  lands,  lakes,  marshes, 
and  generally  undeveloped  except  for  areas  occupied  by  roadways. 
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highways,  railroads,  and  small  Isolated  urban  developments  which 
are  rapidly  being  expanded.  The  proposed  Chaska  expansion  area 
has  extensive  ravines,  creeks,  and  open  drainage  ways  which  are 
intended  to  remain  as  open  spaces  in  their  natural  condition. 

Maps  used  for  the  interior  drainage  study  of  this  report  Include 
topography  obtained  by  the  Corps  of  Engineers,  U.S.  Geological 
Survey  topography  maps,  topography  obtained  by  consulting  firms 
including  surface  drainage,  sanitary  sewer  maps,  waterline  maps, 
city  maps  of  Chaska,  aerial  photographs,  1965  flooded  area  map, 
and  flood  reconnaissance  data. 

52.  PRESENT  DRAINAGE 

a 

The  existing  drainage  area  to  be  protected  by  the  proposed 
project  is  divided  into  four  sections  as  shown  on  plate  B-5.  The 
drainage  sections  were  delineated  by  the  existing  topography  of  the 
land  areas,  railroads,  highways,  watersheds  of  Chaska  and  East  Creeks, 
streamlets,  lakes,  and  streets;  the  existing  drainage  system;  and 
reconnaissance  surveys . 

53.  Section  1  (36  acres)  is  occupied  by  urban  development  on  about 
70  percent  of  the  area.  This  area  is  crossed  by  the  Mlnneapolls- 
St.  Louis  Railroad  and  existing  Chaska  Creek.  The  highly  developed 
urban  area  of  section  1  has  no  storm  sewer  system.  Surface  drainage 
is  by  way  of  paved  streets  and  gutters  that  slope  toward  the  river, 
and  by  streets,  gutters,  and  culverts  that  drain  into  Chaska  Creek. 

54.  Section  2  (52  acres)  is  occupied  by  urban  development  on  nearly 
all  of  the  area  with  residential  and  commercial  construction.  The 
area  is  bordered  by  an  existing  dike  on  the  south  side  along  a 
section  of  Chaska  Creek  and  along  a  section  of  the  Minnesota  River. 

The  existing  dike  provides  some  protection  against  floods  and  inter¬ 
cepts  Interior  drainage  from  the  surface  runoff  in  Chaska.  State 
Highway  41  passes  through  the  southern  section  of  the  area.  The  area 
of  section  2  has  no  storm  sewer  system.  Surface  drainage  reaches  the 
existing  dike  by  the  streets  and  gutters  that  slope  toward  the  dike. 
Surface  runoff  collects  in  a  low  area  at  the  terminus  of  Elm  Street 
where  it  discharges  through  an  existing  36-lnch  reinforced-concrete 
pipe  gated  outlet  to  Chaska  Creek.  The  existing  Elm  Street  outlet 

is  connected  to  a  pumping  station  with  a  capacity  of  approximately 
9,000  gpm  (gallons  per  minute).  During  floods,  the  pumps  discharge 
over  the  top  of  the  dike  into  a  concrete  flume.  Surface  drainage 
from  State  Highway  41  passes  through  the  existing  dike  by  a  24-inch 
reinforced-concrete  pipe,  provided  with  slide  gates  and  end  sections. 

55.  Section  3  (58  acres)  is  occupied  by  urban  development  on  all  of 

the  area  except  on  part  of  one  citv  block  between  Ash  and  Man] a  stre«ta 
adjacent  to  the  existing  dike.  The  area  of  section  3  is  occupied  with 
residential  and  cooaerclal  construction.  With  adequate  flood  protec¬ 
tion,  it  is  anticipated  that  all  of  the  area  of  section  3  will  be 
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completely  developed.  Section  3  Is  bordered  by  an  existing  dike  on 
the  south  side  and  the  Milwaukee  Road  railroad  on  the  north  side.  State 
Highway  41  passes  through  a  portion  of  the  area.  The  existing  dike 
provides  some  flood  protection  and  intercepts  interior  drainage. 

The  area  has  no  storm  sewer  system.  Surface  drainage  reaches  the 
existing  dike  by  paved  streets  and  gutters  that  slope  toward  the 
dike.  Surface  runoff  collects  in  a  low  area  near  Maple  Street 
adjacent  to  the  dike.  In  this  location,  the  runoff  discharges 
through  a  36-inch  reinforced-concrete  pipe  gated  outlet  to  the 
Minnesota  River.  The  existing  Maple  Street  outlet  is  connected  to 
a  pumping  station  with  a  capacity  of  approximately  9,000  gpm.  During 
floods,  the  pumps  discharge  over  the  top  of  the  dike  into  a  concrete 
flume.  Surface  drainage  from  the  Ualnut  Street  area  passes  through 
the  existing  dike  at  the  terminus  of  Ualnut  Street  by  an  18-inch 
reinforced-concrete  pipe  equipped  with  a  slide  gate  and  end  section. 

56.  Section  4  (1,070  acres)  is  the  largest  area  to  be  analyzed  for 
interior  drainage  in  the  Chaska  proposed  flood  control  project.  The 
drainage  area  of  this  section  is  tributary  to  East  Creek  and  covers 
all  of  the  East  Creek  watershed  between  the  proposed  East  Creek  diver¬ 
sion  and  the  proposed  levee  crossing  East  Creek.  The  boundary  of  this 
large  Interior  drainage  area  is  shown  on  plate  B-5.  This  area  inter¬ 
cepts  surface  runoff  from  a  small  section  of  the  highly  developed 
urban  old  town  area  of  Chaska  which  slopes  to  the  north.  The  surface 
runoff  reaches  East  Creek  by  paved  streets,  gutters,  culverts  under 
streets,  and  the  railroad  tracks.  Surface  drainage  from  the  isolated 
urban  developments  and  undeveloped  areas  also  reaches  East  Creek.  A 
portion  of  the  surface  runoff  drains  into  some  of  the  small  lakes 
which  were  excavated  for  clay  in  the  manufacturing  of  bricks.  Section 
4  is  crossed  by  the  Minneapolls-St.  Louis  railroad  and  is  partly 
occupied  by  railroad  sidetracks  and  switchyards.  The  section  is  also 
crossed  by  the  Milwaukee  Road  tracks.  State  Highways  41  and  212,  and 
numerous  streets  and  roadways.  Because  of  the  variable  elevations, 
lakes,  swamps,  and  urban  development,  the  drainage  pattern  is  difficult 
to  define.  The  area  of  section  4  has  no  storm  sewer  system.  Surface 
drainage  reaches  East  Creek  and  the  Minnesota  River  by  surface  sheet 
runoff,  by  ditches  adjacent  to  the  highways  and  railroads,  by  streets, 
gutters,  and  natural  watercourses.  Some  of  the  surface  drainage  is 
trapped  in  the  lakes,  swamps,  and  at  the  existing  dike, 

57.  EXISTING  SANITARY  SEWAGE  DRAINAGE 

The  highly  developed  old  town  district  of  Chaska,  the  isolated 
urban  developed  areas,  and  other  proposed  urban  development  areas  of 
Chaska  including  the  Jonathan  model  city  area  are  served  by  a  sanitary 
sewer  treatment  plant  located  in  the  southeast  corner  of  the  old  town 
district  of  Chaska  near  the  Minnesota  River.  Chaska  is  planning  to 
upgrade  the  older  sanitary  sewer lines.  The  proposed  flood  control 
project  in  Chaska  will  protect  the  sewage  treatment  plant  from  floods. 


The  highly  developed  urban  section  of  Chaska  is  provided  with  branch 
sewer lines  on  nearly  every  street  adjacent  to  the  proposed  levee. 

The  branch  sewerlines  connect  to  a  trunk  sewerline  and  force  main 
paralleling  the  existing  dike.  Approximately  700  feet  of  the  trunk 
sewerline  is  on  the  Minnesota  River  side  of  the  existing  dike  and 
about  1,400  feet  of  the  force  main  are  under  the  existing  dike. 

A  sewage  lift  station  is  located  on  Oak  Street  landward  of  the  exist¬ 
ing  dike  which  intercepts  a  gravity  line  and  connects  to  the  force 
main.  The  city  of  Chaska  plans  to  construct  a  larger  trunk  sewerline 
landward  of  the  existing  dike  to  the  sewage  treatment  plant.  This 
sewerline  will  serve  a  large  expansion  urban  district  west  of 
Chaska  Creek. 

58.  SEEPAGE 

Detailed  seepage  analysis  for  the  proposed  leveed  areas  has  not 
been  made  but  a  preliminary  seepage  analysis  from  some  soil  test  borings 
was  made  along  the  proposed  levee  alignment.  Detailed  seepage  studies 
will  be  undertaken  during  postauthorization  studies.  The  estimated 
seepage  values  for  the  various  sections  inclosed  by  the  proposed  levee 
are  shown  in  paragraph  79,  table  B-ll. 

59.  INTERIOR  DRAINAGE  PROBLEM 

The  proposed  flood  barrier  alignment  crosses  the  existing  storm 
sewer  outlets,  culverts,  water  and  other  service  lines,  and  sanitary 
sewer  force  mains  and  an  outlet  from  the  waste  and  sewage  disposal 
plant.  Positive  control  of  these  lines  must  be  provided  at  the  flood 
barrier  by  providing  shut-off  valves.  Several  water  hydrants  for 
fire  protection  must  be  relocated  at  the  proposed  flood  barrier.  A 
waterline  to  a  hydrant  must  be  modified  at  the  sewage  treatment  plant. 

The  storm  water  outlets,  interceptor  sewers,  and  pumping  stations  must  be 
designed  to  dispose  of  the  interior  drainage  surface  runoff  during 
floods  and  nonflood  conditions.  With  the  proposed  levee,  it  will  be¬ 
come  necessary  to  provide  interceptor  sewers  or  drainage  ditches  where 
there  is  sufficient  space  between  the  landslde  toe  of  the  levee  and 
existing  construction  to  transmit  surface  runoff  that  would  collect 
at  the  levee  to  central  locations  in  each  section  for  pumping  over 
the  top  of  the  levee  during  flood  periods  or  discharge  the  runoff 
through  adequate  gravity  outlets  during  nonflpod  periods. 

60.  In  sections  2  and  3,  it  will  be  necessary  to  relocate  approxi¬ 
mately  2,100  feet  of  an  existing  sanitary  sewerline  and  an  additional 
1,600  feet  of  the  sewer  will  require  modification  or  relocation.  Of 
the  2,100  feet  of  sanitary  line  to  be  relocated,  approximately  1,400 
feet  la  an  existing  force  main  under  the  center  line  of  the  existing 
dike  which  will  also  become  the  alignment  of  the  proposed  levee. 

The  additional  1,600  feet  of  the  sewer  line  are  on  the  landslde  of 
the  existing  dike.  Modification  or  relocation  will  depend  on  the 
alignment  of  the  proposed  levee. 
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61.  In  section  1,  it  is  assumed  for  this  report  that  all  surface 
runoff  will  be  conveyed  to  the  abandoned  channel  of  Chaska  Creek 
in  future  city  drainage  plans.  In  the  survey  report  plan,  Chaska 
Creek  will  be  relocated  between  the  Milwaukee  Road  and  Minneapolis- 
St.  Louis  Railroad  tracks.  A  detailed  analysis  will  be  made  during 
postauthorization  studies  to  determine  the  best  location  for  the 
gravity  outlet  and  the  pumping  station. 

62.  In  section  2,  an  adequate  gravity  outlet  and  pumping  station 
are  proposed  at  the  site  of  the  existing  Elm  Street  gravity  outlet 
and  pumping  station.  The  existing  discharge  facilities  at  this  loca¬ 
tion  do  not  provide  sufficient  capacity  for  the  design  interior 
drainage  discharges.  A  problem  remains  whether  it  is  more  economical 
to  utilize  the  existing  facilities  with  the  proposed  pumping  station 
and  gravity  outlet  plan  or  to  abandon  the  existing  facilities.  A 
detailed  analysis  will  be  made  during  postauthorization  studies  to 
determine  the  condition  of  the  pumps  and  gravity  outlet  facilities 
and  if  these  facilities  will  be  suitable  to  be  included  in  the  pro¬ 
posed  pumping  station  plans.  The  problem  of  providing  a  pumping 
station  in  the  area  of  section  1  and  a  pumping  station  in  the  area 

of  section  2  or  combining  the  two  areas  by  conveying  the  coincidental 
rainfall  runoff  by  interceptor  pipes  to  a  central  location  for  one 
pumping  station  will  be  determined  for  the  best  and  most  economical 
plan  in  a  detailed  analysis  during  postauthorization  studies. 

63.  In  section  3,  an  adequate  gravity  outlet  and  pumping  station  is 
proposed  at  the  site  of  the  existing  gravity  outlet  and  pumping  station 
near  Maple  Street.  The  existing  facilities  at  this  location  do  not 
provide  sufficient  capacity  for  the  design  interior  drainage  discharges. 
Here  also  a  problem  remains,  whether  it  is  more  economical  to  utilize 
the  existing  facilities  with  the  proposed  pumping  station  and  gravity 
outlet  plan  or  to  abandon  the  existing  facilities.  A  detailed  analysis 
of  the  existing  facilities  will  be  made  during  postauthorization  studies 
to  determine  the  condition  of  the  pumps,  the  condition  of  the  exist¬ 
ing  gravity  outlet  and  if  these  facilities  will  be  suitable  to  be 
included  in  the  proposed  pumping  station  and  gravity  outlet  plan. 

64.  The  existing  pumping  facilities  and  gated  gravity  outlets  at  the 
Elm  Street  and  Maple  Street  locations  in  sections  2  and  3,  respectively, 
do  not  meet  Corps  of  Engineers  standards  proposed  in  the  Engineering 
Manuals.  The  existing  facilities  will  require  considerable  modifica¬ 
tions  to  meet  the  stand  .ds  stipulated  in  the  Engineering  Manuals. 

These  units  may  be  utilized  as  emergency  standby  equipment  or  to  pump 
very  low  discharges  to  economize  on  operating  costs  for  the  larger 
proposed  pumping  stations.  For  this  report,  no  credit  for  the  exist¬ 
ing  pumping  facilities  will  be  made. 

63.  In  the  area  of  section  4  there  are  no  existing  pumping  facilities. 

A  pumping  station  and  gravity  outlet  are  proposed  at  the  proposed 
levee  crossing  East  Creek.  The  proposed  pumping  station  will  be  a 
component  of  approximately  60  acre-feet  of  available  ponding  in  the 
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proposed  city  park  area  around  the  east  and  south  sides  of  Courthouse 
Lake  and  the  proposed  levee.  When  more  ponding  storage  is  required, 
about  60-acre  feet  of  ponding  in  Courthouse  Lake  will  be  utilized. 
Ponding  of  surface  rainfall  runoff  in  Courthouse  Lake  will  be  limited 
to  infrequent  periods.  Courthouse  Lake  is  recharged  from  groundwater 
and  currently  supports  a  put  and  take  trout  fishery.  The  major  prob¬ 
lem  in  the  area  of  section  A  is  to  provide  dependable  structures  from 
East  Creek  to  Courthouse  Lake  for  use  of  the  lake’s  storage  as  a 
component  of  the  proposed  pumping  station.  Detailed  studies  of  a 
suitable  control  structure  at  Courthouse  Lake  in  conjunction  with  the 
proposed  pumping  station  and  available  ponding  area  will  be  made 
during  postauthorization  studies. 

INTERIOR  DRAINAGE  PLANS 

66.  GENERAL 

For  this  report,  interior  drainage  plans  were  considered  for 
Class  II  urban  development  for  all  sections.  The  old  town  district  of 
Chaska  is  almost  totally  developed  including  some  of  the  isolated  sec¬ 
tions  in  the  expanded  area  of  Chaska.  It  is  assumed  that  in  the  future 
a  high  degree  of  development  will  occur  in  all  of  the  expanded  area  of 
Chaska,  including  the  area  in  which  rainfall  runoff  is  tributary  to  the 
proposed  levee.  The  interior  drainage  plan  for  this  report  consists 
of  six  gravity  outlets  varying  in  sizes  from  18  inches  to  108  inches 
in  diameter;  one  gravity  inlet  into  Courthouse  Lake  without  a  gate  well 
six  gate  wells  for  gravity  outlet  pipes,  approximately  5,300  feet  of 
Interceptor  pipe;  and  approximately  1,600  feet  of  ditches  to  convey 
rainfall  runoff  to  gravity  outlets  and  pumping  stations;  four  pumping 
stations;  one  gate  well  for  a  control  structure  from  East  Creek  to 
Courthouse  Lake;  one  gate  well  at  the  proposed  levee  for  a  discharge 
line  from  the  sewage  treatment  plant;  relocation  of  a  sanitary  sewer 
mainline  approximately  3,700  feet  in  length;  and  waterline  alterations 
at  three  locations.  Ponding  areas  are  considered  at  two  locations  in 
section  A  as  components  of  a  pumping  station.  The  Minnesota  River 
stage  at  which  the  outlet  gates  will  be  closed  and  the  coincidental 
rainfall  runoff  related  to  pumping  capacity  design  are  based  on 
elevation  705.0  msl,  or  5  percent  of  time  for  the  areas  of  sections 
1,  2,  and  3;  and  elevation  706.0  msl,  or  3  percent  of  time  for  the  area 
of  section  A.  These  elevations  were  selected  as  a  minimum  damage  stage 
from  interior  drainage  rainfall  runoff.  A  detailed  survey  of  all  the 
areas  at  the  gravity  outlet  and  pumping  station  sites  will  be  made 
during  postauthorization  studies  to  determine  the  upper  damage  limit 
from  interior  drainage  runoff.  The  coincidental  frequency  rainfall 
runoff  at  each  pumping  station  is  small  in  comparison  to  the  50-year 
frequency  rainfall  runoff  selected  for  the  gravity  outlets.  For  this 
report,  the  Interceptor  sewers  and  ditches  are  based  on  the  50-year 
frequency  rainfall  runoff  conditions.  In  postauthorization  studies, 

It  will  be  determined  if  interceptor  pipes  between  outlet  locations 
could  be  reduced  in  size  to  convey  coincident  rainfall  runoff  to  the 
pumping  stations  in  the  areas  of  sections  2  and  3  by  providing  addi¬ 
tional  gate  wells  and  gravity  outlets  in  each  area,  or  to  use  larger 
Interceptor  pipes  to  convey  rainfall  runoff  to  one  gravity  outlet 
In  each  section. 
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67.  SUMMARY  OF  DESIGN  DATA 

Stage  duration  curves  for  the  Minnesota  River  at  Chaska 
were  developed  for  two  locations.  One  location  is  at  the  outlet  of 
East  Creek  and  the  other  location  is  at  the  outlet  of  Chaska  Creek. 

The  stage  duration  curves  are  shown  on  plates  B-6  and  B-7  for  East 
and  Chaska  Creeks,  respectively.  Point  rainfall-depth-duration 
frequency  curves  for  Chaska  are  shown  on  plates  B-8  and  B-9.  For 
this  report,  coincidental  rainfall-river  stage  related  to  pumping 
station  design  is  based  on  the  Minnesota  River  discharge  and  stage  data 
at  Carver,  Minn.,  river  mile  31.9,  for  the  period  1934  to  1965  inclusive, 
and  transferred  to  Chaska,  Minn.,  by  slope  relations  to  river  mile  29.6, 
the  junction  of  Chaska  Creek  and  river  mile  28.1,  the  junction  of  East 
Creek.  Gate  closure  elevation  for  activation  of  pumps  for  this  report 
is  given  for  the  stage-duration  locations  at  the  junction  of  Chaska 
Creek  for  the  areas  in  sections  1,  2,  and  3,  and  at  the  junction  of 
East  Creek  for  the  area  in  section  4.  Locations  for  the  proposed 
gravity  outlets,  pumping  stations,  interceptors,  and  ditches  are 
shown  on  plate  B-5. 

68.  In  section  1  (36  acres)  the  proposed  interior  drainage  plan 
will  consist  of  a  54-inch  relnforced-concrete  pipe  gravity  outlet, 
location  A  (plate  B-5),  placed  through  the  proposed  levee  in  the 
abandoned  channel  of  Chaska  Creek.  The  outlet  will  be  provided 
with  a  gate  well,  sluice  gate,  inlet  section,  and  a  suitable  end 
section  with  an  energy  dissipator  if  required.  The  capacity  of  the 
proposed  Chaska  Creek  pumping  station  will  be  approximately  23,800 
gpm.  The  design  coincidental  rainfall  frequency  of  2.5-year  recurrence 
Interval  or  40  events  per  100  years  for  Class  II  urban  development 

was  derived  from  a  gate  closure  elevation  705.0  feet  msl.  Existing 
abandoned  pipes  discovered  from  an  inspection  trench  will  be  plugged 
with  concrete  or  removed  from  the  proposed  levee  alignment. 

69.  The  proposed  interior  drainage  plan  for  the  area  of  section 

2  (52  acres)  will  consist  of  two  24-inch  to  48-inch  relnforced-concrete 
pipe  interceptors  extending  upstream  and  downstream  from  the  proposed 
gravity  outlet  and  pumping  station.  The  total  length  of  the  inter¬ 
ceptors  is  approximately  3,300  feet.  The  interceptors  will  convey 
surface  runoff  from  the  50-year  and  coincidental  rainfalls  that  will 
collect  at  the  levee  to  a  54-inch  relnforced-concrete  pipe  gravity 
outlet  or  to  the  pumping  station.  Since  the  surface  drainage  will 
follow  the  paved  streets  that  slope  toward  the  levee  in  the  old  town 
area  of  Chaska,  sufficient  catch  basins  will  be  provided  to  intercept 
the  surface  drainage.  In  the  area  of  section  2,  approximately  1,700 
feet  of  the  existing  sanitary  trunk  sewerline  located  along  the  toe  of 
the  existing  dike  will  be  relocated  for  the  proposed  levee.  An  exist¬ 
ing  24-lnch  relnforced-concrete  pipe  outlet  at  Chestnut  Street  will 
be  modified  for  the  proposed  levee  section.  The  proposed  54-inch 
gravity  outlet,  location  B,  will  be  equipped  with  a  gate  well,  sluice 
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gate,  end  sections,  and  an  energy  dissipator  if  required  at  the  outlet 
end  of  the  pipe.  The  gravity  outlet  and  pumping  station  will  be  located 
near  Elm  Street.  The  capacity  of  the  proposed  Elm  Street  pumping  station 
will  be  approximately  56,600  gpm  and  will  discharge  over  the  top  of  the 
levee  Into  the  gate  well  of  the  gravity  outlet  during  flood  periods. 

The  design  coincidental  rainfall  frequency  of  2.5-year  recurrence 
Interval  or  40  events  per  100  years  for  Class  II  urban  development  was 
derived  from  a  gate  closure  elevation  705.0  feet  msl.  Existing 
abandoned  pipes  discovered  from  an  inspection  trench  will  be  plugged 
with  concrete  or  removed  from  the  proposed  levee  alignment. 

70.  The  proposed  interior  drainage  plan  for  the  area  of  section  3 
(58  acres)  will  consist  of  approximately  2,000  feet  of  30-  to  66-inch 
reinforced-concrete  pipe  interceptors  to  convey  surface  runoff  from 
the  50-year  and  coincidental  rainfalls  that  will  collect  at  the  toe  of 
the  proposed  levee  to  a  72-inch  reinforced-concrete  pipe  gravity  outlet, 
location  C,  or  to  the  pumping  station.  The  existing  18-inch  reinforced- 
concrete  pipe  outlet  at  Walnut  Street  will  be  modified  for  the  proposed 
levee  section.  Since  the  streets  of  the  old  town  area  of  Chaska  slope 
toward  the  levee,  sufficient  catch  basins  will  be  provided  to  intercept 
the  surface  runoff.  The  proposed  pumping  station  and  gravity  outlet 
will  be  located  near  Maple  Street.  The  gravity  outlet  will  be  equipped 
with  a  gate  well,  sluice  gate,  end  sections  and  energy  dissipator  if 
required  at  the  storm  sewer  outlet.  The  proposed  Maple  Street  pumping 
station  will  have  a  capacity  of  approximately  59,200  gpm  and  will 
discharge  over  the  top  of  the  levee  into  the  gate  well  of  the  gravity 
outlet  during  flood  periods.  The  design  coincidental  rainfall  frequency 
of  2.5-year  recurrence  Interval  or  40  events  in  100  years  for  Class  II 
urban  development  was  derived  from  a  gate  closure  elevation  705  feet  msl. 
Approximately  1,900  feet  of  the  sanitary  sewer  trunk  line,  gravity  flow 
and  force  main  which  is  mostly  under  the  existing  dike  will  be  plugged 
for  the  proposed  levee.  An  8-inch  valve  will  be  installed  on  the  sani¬ 
tary  force  main  at  the  proposed  levee  alignment.  Existing  abandoned 
pipes  discovered  from  an  inspection  trench  will  be  plugged  with  con¬ 
crete  or  removed  from  the  proposed  levee  alignment. 

71.  The  proposed  interior  drainage  plan  for  the  area  in  section  4 
(1,070  acres)  will  consist  of  two  108-inch  reinforced-concrete  pipe 
gravity  outlets  equipped  with  a  gate  well,  sluice  gates,  end  sections 
including  an  energy  dissipator  if  required.  The  gravity  outlet  will 
be  placed  in  East  Creek  at  the  proposed  levee  crossing,  location  D. 

The  outlet  capacity  is  adequate  to  permit  discharges  from  the  50-year 
frequency  rainfall  without  any  reduction  in  size  due  to  temporary 
ponding.  A  pumping  station  with  a  capacity  of  approximately  84,000  gpm 
will  be  placed  near  the  outlet  location.  The  pumping  station  will  be  a 
component  of  Courthouse  Lake  ponding  area  and  the  ponding  area  adjacent 
to  Courthouse  Lake.  The  pumping  station  will  discharge  over  the  top 

of  the  proposed  levee  into  the  gravity  outlet  gate  well  or  some 
other  suitable  structure.  The  design  coincidental  rainfall  frequency 
of  1.4-year  recurrence  interval  or  70  events  in  100  years  for  Class  II 
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urban  development  was  derived  from  a  gate  closure  elevation  706.0 
feet  msl.  For  this  report,  the  gravity  outlet  will  not  be  reduced 
in  size  as  a  component  of  available  ponding  because  the  potential 
ponding  area  adjacent  to  Courthouse  Lake  will  be  developed  into  a  park. 
The  ponding  area  will  only  be  used  in  flood  periods  when  the  gravity 
outlet  will  be  closed  and  pumping  will  be  required.  A  72-inch 
reinforced-concrete  pipe  with  a  gate  well,  sluice  gate,  and  end  section 
will  be  constructed  between  East  Creek  and  Courthouse  Lake  at  location  E. 
An  interceptor  ditch  is  proposed  along  the  landside  toe  of  the  proposed 
levee  between  East  Creek  and  the  northerly  limits  of  the  levee.  No 
drainage  ditch  or  interceptor  pipe  is  proposed  along  the  landside  toe 
of  the  proposed  levee  between  East  Creek  and  the  Milwaukee  Road  tracks. 

A  42-inch  reinforced-concrete  pipe  with  a  flap  gate  will  be  constructed 
between  the  Carver  County  Court  House  drainage  area  and  Courthouse  Lake 
to  intercept  surface  drainage  at  location  F.  The  area  between  the 
proposed  levee  and  Courthouse  Lake  will  be  landscaped  and  sloped  to 
drain  to  East  Creek.  A  gate  well  and  21-inch  valve  will  be  installed 
at  the  proposed  levee  alignment  on  the  existing  21-inch  cast-iron  pipe 
discharge  line  from  the  sewage  treatment  plant.  Detailed  analysis  of 
the  drainage  patterns  in  the  area  of  section  4,  the  proposed  ponding 
areas,  and  hydraulic  design  of  structures  in  East  Creek  to  pass  runoff 
from  the  standard  project  rainfalls  will  be  made  during  postauthoriza¬ 
tion  studies. 

72.  ALTERNATIVES  CONSIDERED 

An  alternative  plan  was  considered  in  the  area  of  section  4  for 
a  diversion  ditch  from  East  Creek  from  a  higher  section  of  the  East 
Creek  watershed.  The  diversion  ditch  would  pass  around  the  north  end 
of  the  proposed  levee  and  thus  prevent  runoff  from  entering  the 
proposed  protected  area.  The  diversion  ditch  would  intercept  runoff 
from  approximately  745  acres.  The  remaining  area  would  leave  runoff 
from  approximately  325  acres  to  enter  the  proposed  flood-protected  area. 
The  diversion  ditch  would  pass  under  State  Highway  212,  the  Minneapolis- 
St.  Louis  Railroad  tracks,  and  through  a  developed  residential  section. 
Runoff  from  the  50-year  frequency  rainfall  would  require  a  169-  by 
107-inch  concrete  arch,  700  feet  in  length  with  appropriate  end  sections. 
An  open  ditch  approximately  3,900  feet  in  length  would  be  required  to 
pass  a  flow  of  about  1,065  cfs.  This  plan  was  dismissed  as  too  costly. 

INTERIOR  DRAINAGE  DESIGN  CRITERIA 


73.  REFERENCES 

Interior  drainage  design  criteria  references  that  were  used  and 
are  to  be  used  in  postauthorizgrion  studies  are: 

a,  EM  1110-2-1405,  Flood  Hydrograph  Analyses  and  Computations. 

b.  EM  1110-2-1410,  Interior  Drainage  of  Leveed  Urban  Areas: 
Hydrology. 
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c.  EM  1110-2-1411,  Standard  Project  Flood  Determinations  (Civil 
Works  Engineer  Bulletin  No.  52-8,  March  1952). 

d.  EM  1110-2-3101,  Pumping  Stations  -  Local  Cooperation  and 
General  Considerations . 

e.  EM  1110-2-3102,  General  Principles  of  Pumping  Station 
Design  and  Layout. 

f.  EM  1110-2-3105,  Mechanical  and  Electrical  Design  of  Pumping 
Stations. 

g.  TM5-814-1,  Sewage  and  Waste  Disposal:  Sanitar-'  and  Industrial 
Waste  Sewers. 

h.  TM5-814-2,  Sewage  and  Waste  Disposal:  Sewage  Pumping  Stations. 

i.  TM5-820-1,  Drainage  and  Erosion  Control:  Surface  Drainage 
Facilities  and  Airfields. 

j.  EM  1110-345-283,  Drainage  and  Erosion  Control  Structures  for 
Airfields  and  Heliports. 

k.  TM5-820-4,  Drainage  for  Areas  other  than  Airfields. 

l.  Hydraulic  Design  Criteria,  Waterways  Experiment  Station, 
Vicksburg,  Mississippi  (Volumes  1  and  2). 

m.  Hydraulic  Charts  for  the  Selection  of  Highway  Culverts, 
Hydraulic  Engineering  Circular  No.  5,  U.S.  Department  of  Commerce, 

Bureau  of  Public  Roads  (1964) . 

n.  Hydraulic  Design  of  Improved  Inlets  for  Culverts,  U.S. 
Department  of  Transportation,  Federal  Highway  Administration. 

o.  Design  Charts  for  Open-Channel  Flow,  U.S.  Department  of 
Commerce,  Bureau  of  Public  Roads  (1961)  . 

p.  Recommended  Standards  for  Sewage  Works,  Great  Lakes-Upper 
Mississippi  River  Board  of  State  Sanitary  Engineers  (1968) . 

q.  Design  and  Construction  of  Sanitary  and  Storm  Sewers, 

American  Society  of  Civil  Engineers,  Manual  of  Engineering  Practice 
No.  37  (1960). 

r.  Standards  of  the  Hydraulic  Institute,  12th  Edition  (1969). 

s.  Evaluation  of  Flared  Outlet  Transitions,  Research  Report 
H-72-1,  Waterways  Experiment  Station,  Vicksburg,  Mississippi. 

t.  Evaluation  of  Three  Energy  Dissipators  for  Storm  Drain  Out¬ 
lets,  Research  Report  H-71-1,  Waterways  Experiment  Station,  Vicksburg, 
Mississippi. 
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u.  Practical  Guidance  for  Estimating  and  Controlling  Erosion  at 
Culvert  Outlets,  Miscellaneous  Paper  H-72-5, Waterways  Experiment 
Station,  Vicksburg,  Mississippi. 

v.  Erosion  and  Riprap  Requirements  at  Culvert  and  Storm  Drain 
Outlets,  Research  Report  H-70-2,  Waterways  Experiment  Station,  Vicksburg, 
Mississippi. 

74.  DEGREE  OF  PROTECTION 


The  area  to  be  protected  was  divided  into  four  sections.  The  four 
sections  were  considered  class  II  urban  development  as  defined  in 
EM  1110-2-1410.  The  degree  of  protection  is  based  on  charts  1  and  2  of 
EM  1110-2-1410.  The  design  of  gravity  outlets,  interceptor  sewers  and 
ditches  for  the  nonflood  gravity  discharge  conditions  for  all  areas  is 
based  on  chart  1  and  class  II  urban  development  as  shown  in  table  B-8. 
Paragraph  3-03  of  EM  1110-2-1410  defines  the  ponding  designations  A 
through  D.  During  postauthorization  studies,  stage  A,  B,  and  D  condi¬ 
tions  will  be  investigated. 


Table  B-8  -  Rainfall  frequencies  for  nonflood  conditions  for  sections 

_ 1,  2,  3,  and  4  (class  II.  urban  development)  _ 

Pond  stage  Frequency  of  rainfall  occurrence  (year) 


Stage  A  1.5  (not  analyzed  for  this  report) 

Stage  B  5  (not  analyzed  for  this  report) 

Stage  C  50  (analyzed) 

Stage  D  Standard  project  storm  rainfall  (not  analyzed 

for  this  report) 


75.  DESIGN  OF  PUMPING  STATIONS 

The  design  of  pumping  stations  and  interceptor  pipes  is  based  on 
chart  2  for  class  II  urban  areas,  as  shown  in  table  B-9. 

Table  B-9  -  Rainfall  frequencies  coincidental  with  river  stage  equal 


to  design  sump  level  for  pump  activation 


Interior 

drainage 

section 


Name  of 

pumping  station 

Chaska  Creek 
Elm  Street 
Maple  Street 
East  Creek 


Percent  of 
time  river 
stage  exceeds 
sump  level 
for  pump 
activation 

S.O*1) 

5.0W 

s.o^1) 

3.o(2> 


Class  of 
urban 


Frequency 

of 

rainfall 


develop-  occurrence 
ment  (years) 


(1)  Reference  stage-duration  curve,  Minnesota  River,  mile  29.6 
^W)*  Reference  stage-duration  curve,  Minnesota  River,  mile  28.1 
(plate  B-6) . 
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76 .  RAINFALL  DATA 


The  1/2- ,  1-,  6-,  24-,  48-,  96-,  and  168-hour  duration  rainfall 
depths  for  the  coincidental  1.0-year,  1.4-year,  and  2.5-year  and  for 
gravity  flow  conditions,  the  50-year  frequency  rains  in  the  Chaska 
area  were  obtained  from  National  Weather  Service  Technical  Reports 
Nos.  40  and  49,  Rainfall  Atlas  of  the  United  States.  Rainfall  depth- 
duration-frequency  relations  were  determined  from  these  data  in  accord¬ 
ance  with  EM  1110-2-1410  as  shown  on  plates  B-8  and  B-9. 

77.  RUNOFF  CRITERIA  FOR  LARGE  AREAS 

Hypothetical  hyetographs  of  rainfall  excess  were  determined  for 
each  area  and  for  each  frequency  of  rainfall  using  the  method  described 
in  appendix  C  of  EM  1110-02-1410.  The  total  loss  rates  used  in  com¬ 
puting  the  hypothetical  hyetographs  for  the  coincidental  and  the  50-year 
frequency  rainfalls  were  based  on  about  the  same  percentage  of  runoff 
for  each  rainstorm  covering  ponding  stage  C  for  this  report.  The  runoff 
from  rainfall  frequencies  to  determine  ponding  stages  A,  B,  and  standard 
project  storm,  stage  D,  was  not  analyzed  for  this  report  but  will  be 
Investigated  during  postauthorization  studies.  Runoff  hydrographs 
were  computed  for  each  section  and  each  rainfall  frequency  by  applica¬ 
tion  of  the  hypothetical  hyetographs  of  rainfall  excess  to  the  unit 
hydrographs  for  each  area.  Unit  hydrographs  were  computed  using  summa¬ 
tion  hydrographs  (S  curves)  and  lag  relations  for  each  area.  Summation 
hydrographs  were  computed  from  the  overland  flow  equation  given  in 
TM5-820-1  as  follows: 

q  -  re  tanh2  0.922  t  <re/nL)0’50  S  0,25 

where : 

q  -  rate  of  overland  flow  in  cfs  per  acre 

re  -  rate  of  rainfall  excess  in  Inches  per  hour 

tanh  -  hyperbolic  tangent 

t  *  time  in  minutes  after  start  of  rainfall 
n  -  retardance  coefficient 

L  -  effective  length  of  drainage  path  in  feet 

S  **  effective  slope  of  drainage  path  in  feet  per  foot. 

Table  B-10  defines  the  retardance  coefficients,  slopes,  and  lengths 
of  the  various  drainage  sections  and  data  used  to  compute  the  unit 
hydrographs  and  runoff  hydrographs. 
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Table  B-10  -  Summary  of  data  for  unit  hydrograph  computations  and 
_ ' _ total  runoff  hvdrogranhs 


Item 


Section  1 


Section  2  Section  3  Section  4 


Length  of  drainage 


• 

path  (feet) 

Retardance  coefficient 

2,600 

4,000 

2,000 

12,400 

i 

(average  n) 

Slope  (average  in 

0.09 

0.08 

0.08 

0.17 

percent) 

Length  adjusted  for 
n  -  .01  and  S  * 

0.77 

0.75 

1.50 

1.62 

1.0  percent 
re  -  rainfall  excess 
(inches  per  hour) 
Lag  of  S-curves 


800 

1.0 


900 

1.0 


300 

1.0 


4,000 

1.0 


! 

(minutes) 

Time  to  peak  of  unit 

20 

20 

20 

60 

hydrograph 
(in  minutes) 

40 

30 

30 

120 

Drainage  area  (acres) 
Unit  hydrograph  peak 

36 

52 

58 

1,070 

discharge  (cfs) 
Coincidental  rainfall 

41 

95 

91 

442 

frequency  (events 
per  100  years) 

40 

40 

40 

70 

>  i 

C<1>5Q-year 

C(1) 50-year 

cV 

50-year 

c(!) 50-year 

Total  96-hour 

* 

rainfall  (Inches) 

4.20 

7.40 

4.20 

7.40 

4.20 

7.40 

3.70  7.40 

r 

Maximum  rainfall  for 

1.05 

1.90 

1.05 

1.90 

1.05 

1.90 

1.30  1.90 

<  . 

interval  use  (inches) 

;;  • 

Maximum  Infiltration 

j 

rate  (inches  per 

} 

hour) 

0.03 

0.04 

0.02 

0.04 

0.02 

0.04 

0.02  0.04 

1 

Total  96-hour  rain¬ 
fall  excess  (Inches) 
Runoff  as  percent  of 

2.81 

4.86 

2.81 

4.86 

2.81 

4.86 

2.49  4.86 

1 

total  rainfall 
Maximum  rainfall  ex¬ 

67 

66 

67 

66 

67 

66 

67  66 

9 

cess  for  interval 
use  (inches) 

1.03 

1.86 

1.03 

1.86 

1.03 

1.86 

1.28  1.86 

i  • 

1  • 

Hydrograph  peak  dis¬ 

charge  (cfs) 

52 

87 

107 

185 

109 

185 

642  1,136 

(1)  "C"  refers  to 

coincidental 

rainfall  frequencies. 
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78.  RUNOFF  CRITERIA  FOR  SUBAREAS 

For  subareas  larger  than  7  acres  where  hydrographs  were  not  com¬ 
puted,  the  following  equation  was  used  to  determine  peak  discharges: 

Qs  -  (As/A°*6q) 

where : 

Qs  “  peak  discharge  of  subarea 
As  -  size  of  subarea  in  acres 

A  “  size  of  area  for  which  hydrograph  was  computed 
Q  -  peak  discharge  of  hydrograph  for  area  including  subarea 

For  areas  smaller  than  7  acres  the  rational  formula  used  to  compute  the 
peak  discharges  is  as  follows: 

Q  -  C  (I-F)  A 

where: 

Q  ■  peak  runoff  in  cfs 

C  ■  a  coefficient  expressing  the  percentage  to  which  the 
peak  runoff  rate  is  reduced  owing  to  transitory  storage 
that  appears  as  runoff 

I  *  rainfall  intensity  in  inches  per  hour  for  the  most  critical 
time  of  concentration  during  the  design  rainfall  frequency 
used 

F  *  infiltration  rate  in  inches  per  hour 
A  ■  area  of  drainage  in  acres 

A  constant  C-value  of  0.7  was  used  for  both  the  50-year  frequency  and 
coincidental  rainstorm  runoff. 
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79.  SEEPAGE 


Estimates  of  seepage  are  shown  in  table  B-ll.  The  seepage 
values  were  assumed  to  be  the  peak  rates  of  triangular-shaped  seepage 
hydrographs  having  a  base  length  equal  to  the  assumed  duration  of 
the  flood.  Detailed  seepage  analysis  will  be  made  during  postauthori¬ 
zation  studies. 


Table  B-ll  -  Peak  seepage  rates 


Section 

Total  seepage  (gpa) 

1 

1,400 

2 

25,000 

3 

25,000 

4 

7,200 

80.  INTERCEPTORS,  DITCHES  AND  OUTLETS 

Culverts,  ditches,  storm  drains,  and  outletB  have  been  designed 
using  procedures  outlined  in  EM  1110-345-283  and  TM5-820-4,  and  are 
discussed  in  the  following  subparagraphs. 

a.  Interceptors .  -  The  hydraulic  design  of  Interceptor  pipes 
has  been  based  on  Manning's  formula  using  ”n”  values  of  0.012  for  con¬ 
crete  pipe  and  0.024  for  corrugated-metal  pipe.  Pipe  sizes  have  been 
selected  to  maintain  water  surface  elevations  below  the  various  damage 
stages  outlined  in  EM  1110-2-1410  and  to  keep  the  hydraulic  grade  line 
at  or  near  the  flow  line  of  the  existing  gravity  outlets  located  on  Elm 
Street  and  near  Maple  Street.  The  flow  line  of  the  existing  outlets 
was  estimated  to  be  near  the  crown  and  hydraulic  grade  line  of  a  future 
storm  sewer  system  in  Chaska.  A  detailed  analysis  of  storm  sewer, 
crown  elevations,  gravity  outlet  elevations,  and  hydraulic  grade  lines 
will  be  made  during  postauthorization  studies.  For  peak  discharge 
rates,  some  pipes  will  be  under  slight  pressure  heads.  Inlet  grates 
will  be  designed  for  safety  against  plugging  by  increasing  Inlet  sizes 
by  50  to  75  percent. 

b.  Ditches.  -  The  hydraulic  design  of  ditches  will  be  based  on 
Manning's  formula  using  "n"  values  of  from  0.04  to  0.06  for  grass- 
covered  ditches  having  1  on  3  side  slopes.  Ditch  widths  and  bottom 
slopes  will  be  selected  to  maintain  freeboard  above  the  design  water 
surface  profile  and  to  maintain  velocities  below  5  fps.  For  esse  in 
maintenance,  ditch  widths  will  not  be  less  than  2  feet.  Minimum  ditch 
slopes  of  0.3  percent  will  be  maintained  where  practicable.  A  slope 
of  0.3  percent  is  about  the  minimum  ditch  slope  that  will  maintain 
positive  drainage  without  requiring  extensive  annual  maintenance. 
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c.  Culverts  and  outlets.  -  The  hydraulic  design  of  culverts  and 
outlets  has  been  based  on  Manning's  formula  and  nomographs  shown  in 
reference  m.  and  n. ,  as  listed  in  paragraph  73  and  in  TM5-82Q-4. 

Manning's  "n"  value  of  0.012  was  used  for  relnforced-concrete  pipe. 

The  culverts  and  outlets  will  be  furnished  with  end  sections  and 
safety  guards  at  inlet  and  outlet  ends  to  improve  safety  and  reduce 
debris  deposition  in  pipes.  Service  gates  and  supplemental  emergency 
gates  on  outlets  will  be  selected  in  accordance  with  paragraphs  4-08 
and  4-09  and  chart  3  of  EM  1110-2-1410. 

81.  PUMPING  STATION  REQUIREMENTS  AND  DESIGN 

Capacities  for  pumping  stations  in  the  areas  of  sections  1  through 
4  were  determined  by  computations  of  peak  discharge  from  the  coincidental 
rainfall.  Capacities  for  the  pumping  station  in  section  4  where  ponding 
areas  will  be  used  have  been  determined  from  runoff  coincidental  with 
a  river  stage  equal  to  design  sump  level  for  pump  activation.  Seepage 
has  been  assumed  to  start  when  the  river  stage  is  at  the  design  sump 
level  for  pump  activation.  Runoff  from  the  coincidental  rainfall  has 
been  combined  with  the  seepage  to  obtain  the  most  critical  pumping 
rates  and/or  ponding  stages  for  the  low  river-stage  design  condition. 

Peak  seepage,  however,  will  not  coincide  with  peak  runoff.  For 
initial  stage  pumping  conditions,  pumping  station  capacities  will 
Include  runoff  from  coincidental  rainfall  and  seepage  assuming  one 
third  of  the  peak  seepage  rate  at  the  design  flood  stage  will  occur 
at  the  peak  rate  of  the  coincidental  rainfall  runoff.  Pond  drawdown 
to  elevations  below  design  sump  level  for  pump  activation  to  provide 
additional  ponding  capacities  during  the  coincidental  rain  will  be 
considered  in  the  area  of  section  4.  Required  pumping  rates  at 
high  river  stage  have  been  determined  to  be  0.7  times  the  capacity 
determined  at  low-river  stage,  in  accordance  with  EM  1110-2-1410,  plus 
seepage.  Since  all  pumping  stations  will  discharge  over  the  top  of 
the  flood  barrier,  the  pumping  head  for  each  station  is  approximately 
constant  for  any  river  stage.  The  required  maximum  pumping  rates 
will  be  either  at  Initial  stage  for  pump  activation  or  at  maximum 
river  stage.  Table  B-12  will  show  an  estimate  of  minimum  and  maximum 
stage  pumping  capacity  requirements  including  ponding  areas  considered 
in  section  4.  Pumping  station  designs  will  be  developed  in  accordance 
with  references  d,  e,  and  f  listed  in  paragraph  73.  Minimum  pumping 
station  dimensions  and  station  layout  will  be  determined  according  to 
the  sump  dimension  chart  for  proper  flow  conditions  given  In  the 
Hydraulic  Institute  Standards,  reference  r  in  paragraph  73.  Pumping 
station  cost  curves  were  used  to  derive  pumping  station  costs  for  this 
report . 
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PLTRPOSE  AND  SCOPF 

1.  This  appendix  presents  the  economic  aspects  cf  flooding  in  the 
Chaska  area,  the  selection  of  a  comprehensive  water  resources 
management  plan,  and  the  determination  of  the  scale  of  development 
for  that  plan.  Following  a  brief  description  of  the  city,  including 
its  flood  characteristics,  an  economic  base  study  outlining  his¬ 
toric  and  projected  economic  development,  population,  employment 
and  per  capita  income  trends  and  a  land-use  study  are  presented.  The 
appendix  then  discusses  the  procedural  analysis  used  to  determine 
monetary  flood  damages  at  Chaska,  both  with  and  without  proposed 
flood  control  improvements  and  under  present  and  future  conditions, 
including  allowances  for  future  economic  growth.  Economic  data 
gathered  from  field  surveys;  "Jonathan,  ‘  Planning  Description," 
prepared  by  the  Jonathan  Development  Corporation,  Chaska,  Minn., 
February  1971;  and  "Report  on  Comprehensive  Sewer  Study  for  Chaska, 
Minnesota,  1972,"  prepared  by  Bonestroo,  Rosene,  Anderlik  and  Assoc¬ 
iates,  Incorporated,  provided  principal  sources  of  information  for 
the  economic  study.  The  analysis  is  based  on  an  assumed  economic 
life  of  100  years,  the  current  Federal  discount  rate  of  5  5/8  percent, 
and  price  levels  prevailing  in  February  1973.  Following  the  economic 
analysis,  various  practicable  water  resource  management  plans  are 
evaluated  and  compared  based  upon  economic  development,  social  ac¬ 
ceptability,  and  environmental  quality.  The  plan  which  best  fulfills 
these  objectives  is  selected  and  formulated  to  the  optimum  scale  of 
project  development. 

LOCATION  AND  DESCRIPTION  OF  CHASKA  AREA 

2.  The  city  of  Chaska  is  located  in  Carver  County,  Minn.,  on  the 
left  bank  (north  side)  of  the  Minnesota  River  (mile  29.6)  about  20 
miles  southwest  of  Minneapolis ,  Minn.  Over  50  percent  of  the  existing 
residential,  commercial,  and  industrial  developments  in  the  city  are 
located  in  the  floodplain.  At  Chaska,  the  Minnesota  River  drains  an 
area  of  about  16,600  square  miles.  Chaska  Creek,  with  a  drainage  area 
of  about  15  square  miles,  flows  through  the  west  end  of  the  city;and 
an  unnamed  creek,  with  a  drainage  area  of  about  11.8  square  miles, 
flows  through  the  northeast  side  of  the  city.  For  this  report,  the 
latter  stream  is  referred  to  as  East  Creek. 
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3.  Chaska  has  experienced  flooding  frequently  from  high  stages  on 
the  Minnesota  River  and  flash  flooding  from  East  and  Chaska  Creeks. 
Overflow  from  either  or  both  of  the  creeks  could  pond  behind  the  exist- 
ing  levee  and  cause  flood  damages.  Also,  recent  residential  and  com¬ 
mercial  developments  have  been  encroaching  into  the  overflow  area  of 
East  Creek  in  a  terrace  along  the  Minnesota  River  floodplain  upstream 
from  the  leveed  area.  High  flows  on  East  Creek  could  cause  extensive 
property  damage  and  possible  loss  of  life  in  this  terrace  area.  The 
history  of  floods  at  Chaska  is  discussed  in  the  main  report  and  in 
appendix  B. 

4.  At  Chaska, about  540  residences,  47  businesses  and  industries,  and 
two  public  buildings  would  be  directly  affected  by  flooding  of  the  two 
creeks  and  the  Minnesota  River.  Damages  estimated  at  $4.0  million 
would  result  from  an  intermediate  regional  flood  (1-percent  chance 
flood)  under  present  conditions.  Emergency  levees  constructed  along 
the  Minnesota  River  in  1965  and  raised  in  1969  provide  Chaska  with 
about  a  7-percent  degree  of  flood  protection  (excluding  seepage  prob¬ 
lems)  from  the  Minnesota  River  but  offer  no  protection  from  flooding 
on  Chaska  and  East  Creeks.  Also,  the  interior  drainage  facilities 

are  not  adequate  to  handle  interior  drainage  and  seepage  through  the 
levee  system. 

5.  Chaska  is  one  of  the  oldest  communities  in  Minnesota,  dating  back 
to  1854.  Early  growth  was  closely  linked  with  the  Minnesota  River 

and  the  town  quickly  became  an  important  port.  Later  the  river  channel 
became  silted  and  unnavlgable  and  Chaska  ceased  to  grow.  From  1890 
to  1950,  the  population  of  Chaska  remained  stable  at  approximately 
2,000.  The  population  began  to  increase  after  1950  and  reached  4,352 
persons  in  1970.  Part  of  the  increase  has  been  due  to  large  annexa¬ 
tions  by  the  city.  The  Hazeltine  area  was  annexed  in  1963  and  the 
Jonathan  area  was  added  in  1967,  bringing  the  city  to  its  present  size 
of  9,640  acres.  The  city  of  Chaska  extends  5.5  miles  north  from  the 
Minnesota  River  and  3  miles  east  and  west.  For  the  most  part,  the  an¬ 
nexed  areas  are  still  semlrural,  but  are  in  the  path  of  major  urban  growth 
patterns  of  the  Twin  Cities  metropolitan  area.  Areas  along  the  western 
boundary  of  the  present  city  limits  may  be  annexed  in  the  future. 


6.  In  the  portion  of  Chaska  near  the  Minnesota  River,  the  land  is 
relatively  flat.  The  soils  vary  from  sands  to  clays.  Approximately 
1  mile  north  of  the  river  is  an  area  of  very  steep  hills  and  bluffs 
running  in  a  southwest-northeast  direction.  The  bluffs  range  from 
75  feet  to  100  feet  in  height.  East  and  Chaska  Creeks  flow  out 

of  deeply  eroded  ravines  in  these  bluffs.  North  and  west  of  these 
bluffs  are  rolling  slopes  with  many  lakes,  marshes,  and  peat  bogs. 

7,  Minnesota  Highways  212,  41,  101,  and  5  serve  Chaska  and,  together 
with  a  network  of  good  county  roads,  provide  excellent  highway  trans¬ 
portation.  Air  transportation  is  provided  at  nearby  Eden  Prairie, 
Minn.,  with  facilities  for  private  planes;  and  commercial  flights  are 
available  at  the  Minneapolis-St.  Paul  International  Airport.  Rail 
service  is  provided  by  the  Milwaukee  Road  railroad  and  the  Chicago 
and  North  Western  Railway. 
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8.  ECONOMIC  DEVELOPMENT 

The  earliest  economic  activity  In  the  vicinity  of  Chaska  consisted 
of  a  trading  post  operated  by  agents  of  American  fur  companies.  In 
1854  the  Chaska  townsite  was  surveyed  and  platted,  and  Carver  County 
was  created  In  1855.  By  1860,  many  steamboats  traveled  on  the  Minne¬ 
sota  River.  In  some  seasons  they  made  as  many  as  400  trips  between 
St.  Paul  and  Mankato,  Minn.,  usually  with  stops  at  Chaska.  However, 
the  river  traffic  started  to  decline  in  importance  after  1862  and 
eventually  ceased.  The  economic  base  of  the  town  changed  from  river 
transportation  to  the  agricultural  development  of  the  hinterland. 

Rail  transportation  permitted  rapid  expansion  of  Chaska  during  the 
1870 's  and  the  1880's,  and  Chaska  reached  its  peak  about  1890. 
Population  was  essentially  unchanged  for  six  decades  from  1890  to 
1950.  Since  1950,  Chaska  has  been  growing  again.  Significant  future 
growth  appears  to  be  related  mainly  to  the  further  development  of  the 
new  community  of  Jonathan,  which  is  located  on  largely  undeveloped 
land  within  the  city  limits  of  Chaska.  Jonathan  is  conceived  as  a 
multipurpose  community  which  will  eventually  provide  housing,  employ¬ 
ment,  and  services  for  50,000  people  on  an  8,000-acre  site.  Chaska 
provides  water,  fire,  and  police  protection  and  other  municipal 
services  to  Jonathan.  The  Jonathan  site  is  mainly  within  the 
northern  half  of  the  citv  limits  of  Chaska.  Future  growth 
in  Jonathan  is  related  to  the  growth  of  the  Mlnneapolis- 
St.  Paul  metropolitan  area.  The  population  of  the  Minneapolis-St . 

Paul  Standard  Metropolitan  Statistical  Area  (SMSA)  was  1,813,647 
in  1970.  Generally,  a  city  such  as  Chaska,  which  is  located  20  miles 
from  a  regional  growth  center,  has  better  prospects  for  long-range 
economic  growth  than  communities  located  farther  away  from  growth 
centers.  The  old  part  of  Chaska  has  the  characteristics  of  a  small 
town,  while  newer  areas  have  the  characteristics  of  suburbia. 

9.  POPULATION 

The  population  of  Chaska  increased  from  2,501  in  1960  to  4,352 
in  1970  (table  C-l).  However,  several  annexations  occurred  during 
this  period.  The  1970  population  was  2,902  in  the  area  included  in 
the  1960  census;  and  areas  annexed  after  1960  added  1,450  persons  to 
the  1970  population.  During  the  1940-1950  decade,  the  percentage 
increases  in  population  for  Chaska,  Carver  County,  and  the  State 
of  Minnesota  were  less  than  the  average  for  the  United  States  (table 
C-2) .  However,  the  percentage  increase  in  population  for  Chaska  ex¬ 
ceeded  the  average  for  the  United  States  during  the  1950-1960  and 
1960-1970  decades.  The  percentage  increase  in  population  for  Carver 
County  exceeded  the  average  for  the  United  States  during  the  past 
decade. 
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Table  C-2  -  Population  change,  1940-1970 


Decade 

United 

States^' 

(percent) 

Minnesota^ 

(percent) 

Carver 

County 

(percent) 

Chaska 

(percent) 

1940-1950 

+14.5 

+6.8 

+3.1 

+4.2  . 

1950-1960 

+18.7 

+14.5 

+17.6 

+24.6 

1960-1970 

+13.3 

+11.5 

+32.5 

+74.0 

(1)  Water  Resources  Research  Center,  University  of  Minnesota, 
A  Survey  of  Attitudes  Toward  the  Mississippi  River  as  a  Total 
Resource  in  Minnesota,  page  12. 


10.  In  1971,  building  permits  in  Carver  County  (including  Chaska)were 
as  follows:  311  penults  for  single-family  units,  six  for  duplex  units, 
57  for  townhouses,  180  for  multifamily  units,  81  for  mobile  homes, 

and  a  net  loss  of  three  units  for  a  total  of  632  units. (D  Building 
permits  for  Chaska  (including  Jonathan)  in  1971  were  132  single 
family  units,  26  townhouse  units,  48  multifamily  units,  and  30  mobile 
home  units  for  a  total  of  236  units. 

11.  Rapid  growth  of  the  new  community  of  Jonathan,  located  within 
the  municipal  limits  of  Chaska,  is  expected  to  cause  a  rapid  popula¬ 
tion  Increase  at  Chaska.  Projections  by  a  planning  consultant  indi¬ 
cate  a  total  population  for  Chaska  of  80,000  by  the  year  2000. (2) 

Based  on  an  index  of  1^70  *  100,  Chaska,  Including  Jonathan,  is 
expected  to  have  an  index  of  1838  by  the  year  2000  (table  C-3) .  Due 
mainly  to  the  expected  growth  of  Chaska,  Carver  County's  population 
is  projected  to  increase  three  times  by  the  year  2000.  The  popula¬ 
tion  of  the  Minneapolls-St.  Paul  OBE  economic  area  (OBE  economic  area 
06094),  which  includes  Carver  County  and  43  other  counties,  is  esti¬ 
mated  to  increase  from  2,831,618  persons  in  1970  to  6,243.700  in 
2030.(3)  Based  on  an  index  of  1970  ■  100,  OBE  economic  area  06094 

is  expected  to  have  an  index  of  220  by  the  year  2030,  the  same  rate 
as  the  average  for  the  United  States. 


Table  C 

:-3  - 

Indexes  of  population  change 

,  1970- 

-2030 

Area 

T57TT 

1980 

1990 

2000 

^010 

2020 

-  203b 

United  States 
OBE  area 

100 

115 

133 

151 

172 

196 

220(1) 

06094 

100 

112 

130 

149 

171 

196 

220(1) 

Carver  County 
Chaska  (in¬ 

100 

190 

329 

404 

cluding 

Jonathan) 

100 

639 

1,448 

1,838 

- 

- 

- 

(1)  Extrapolated. 


(1)  Data- log.  Metropolitan  Council  of  the  Twin  Cities  Area, 

December  1972,  page  6. 

(2)  Bonestroo,  Rosene,  Anderlik  and  Associates,  Incorporated,  Report 
on  Comprehensive  Sewer  Study  for  Chaska,  Minnesota,  1972,  page  20. 

(3)  Based  on  the  OBERS  projections  by  the  U.S.  Departments  of 
Commerce  and  Agriculture  for  the  Water  Resources  Council,  March  1968. 
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12.  EMPLOYMENT  AND  INDUSTRIES 


Chaska  has  Che  largest  industrial  base  in  Carver  County.  Fifteen 
industries  manufacture  food  products,  toothpaste,  building  materials,  and 
various  otner  products.  Located  in  the  older  part  of  Chaska  are  a 
foundry  and  companies  which  manufacture  bricks  and  machine  tools  and 
process  pickles.  Chaska  is  also  an  important  center  of  retail  and 
wholesale  trade.  Civil  service  workers  and  elected  public  officials 
are  relatively  numerous  in  Chaska,  mainly  because  the  Carver  County 
Courthouse  is  located  in  Chaska.  New  industries  coming  into  Chaska 
are  locating  mainly  in  the  Jonathan  Industrial  Park.  Good  industrial 
locations  also  exist  on  the  Minnesota  River  east  of  the  old  part  of 
Chaska. 

13.  Total  employment  in  Carver  County  increased  from  7,797  in  1960 
to  11,138  in  1970,  an  Increase  of  3,341  (table  C-4).  Employment  in¬ 
creased  in  all  categories  except  agriculture,  forestry, and  fisheries. 
Large  increases  in  employment  occurred  in  manufacturing,  trade,  and 
services. 

Table  C-4  -  Employment  by  industry.  Carver  County,  Minn. 


1940-1970 


1940 

1950 

1960 

1970 

Percent 

Percent 

Percent 

Percent 

of 

of 

of 

of 

Industry  Number  total 

Number  total 

Number  total 

Number  total 

Agriculture, 

forestry, 

and 


fisheries 

3,521 

60.2 

2,983 

45.2 

2,421 

31.0 

1,492 

13, 

.40 

Mining 

5 

0.1 

8 

0.1 

8 

0.1 

26 

0, 

.03 

Contract  con¬ 

struction 

196 

3.3 

390 

5.9 

546 

7.0 

841 

7. 

,55 

Manufacturing 

316 

5.4 

827 

12.6 

1,520 

19.5 

3,166 

28, 

.52 

Transportation, 


communication | 


and  utilities 

197 

3.4 

345 

5.3 

348 

4.5 

488 

4.38 

Trade 

Finance,  insur¬ 
ance,  real 

615 

10.5 

926 

14.0 

1,260 

16.2 

2,264 

20.43 

estate 

51 

0.8 

101 

1.5 

161 

2.1 

269 

2.42 

Services 

738 

12.6 

780 

11.8 

1,205 

15.4 

2,369 

21.27 

Government 
Industry  not 

83 

1.4 

125 

1.9 

117 

1.5 

223 

2.00 

reported 

131 

2.3 

109 

1.7 

211 

2.7 

- 

- 

Total  5, 

,853 

100.0 

6,594 

100.0 

7,797 

100.0 

11,138 

100.00 
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14.  Total  employment  In  Chaska  grew  from  859  in  1960  to  1,723  in  1970, 
an  increase  of  864  persons  (table  C-5) .  The  largest  gain  in  employment 
was  in  manufacturing,  with  381  more  people  employed  in  1970  than  in 
1960.  Significant  gains  in  employment  occurred  in  all  categories  except 
agriculture,  forestry,  fisheries,  and  mining.  In  1970,  employment  in 
manufacturing  represented  about  36  percent  of  total  employment  in  the 
city  of  Chaska;  wholesale  and  retail  trade,  18  percent;  and  services, 

15  percent. 

Table  C-5  -  Employment  by  industry,  Chaska,  Minn.,  1960-1970 

1960  1970 _ 

Percent  Percent 


Industry 

Number 

of  total 

Number 

of  total 

Agriculture,  forestry, 
fisheries 

20 

2.33 

Mining 

4 

0.46 

- 

Construction 

103 

11.99 

152 

8.82 

Manufacturing 

236 

27.47 

617 

35.81 

Transportation,  communica¬ 
tion,  and  other  public 
utilities 

37 

4.31 

85 

4.93 

Wholesale  and  retail  trade 

236 

27.47 

316 

18.34 

Finance,  insurance,  and 
real  estate 

20 

2.33 

103 

5.98 

Services 

123 

14.32 

250 

14.51 

Public  administration 

39 

4.54 

59 

3.43 

Industry  not  reported 

41 

4.78 

141 

8.18 

Total 

859 

100.00 

1,723 

100.00 

15.  Total  employment  in  OBE  economic  area  06094  is  expected  to  increase 
from  1,063,200  in  1970  to  2,227,300  in  2020,  an  increase  of  1,164,100 
persons  (table  C-6).  The  participation  rate  (employment/population)  in 
OBE  economic  area  06094  is  expected  to  increase  at  the  same  rate  as  the 
average  for  the  United  States. 

16.  The  most  significant  growth  in  employment  for  Chaska  is  expected  to 
occur  within  the  Jonathan  unit.  The  Jonathan  Development  Corporation 
estimates  that  18,000  new  jobs  will  be  created  by  year  2000.  Development 
in  the  Jonathan  Industrial  Park  adjacent  to  Hazeltine  Lake  is  currently 
progressing  ahead  of  schedule.  Although  employment  in  the  remainder  of 
Chaska  will  increase  as  the  population  expands,  many  residents  will  con¬ 
tinue  to  be  employed  in  the  Twin  Cities  metropolitan  area. 
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INCOME 


The  magnitude  of  Income  la  a  measure  of  the  economic  well-being 
of  a  community.  Personal  Income  la  Income  received  from  all  sources 
and  Is  measured  be? jje  deduction  of  Income  tax  and  other  direct  per¬ 
sonal  taxes.  Per  capita  Income  of  a  community  is  personal  income 
divided  by  population  and  measures  the  average  atandail  of  living  in 
the  community.  In  1968  it  vas  projected  that  total  personal  Income 
for  OBE  economic  area  06094  would  reach  $8,464,000  in  1970  (table  C-7) , 
expressed  In  1958  dollars.  Based  on  an  index  of  100  in  1970,  the  total 
personal  Income  index  for  the  OBE  economic  area  06094  is  projected  to 
be  808  in  2020.  It  was  projected  in  1968  that  per  capita  Income  for  the 
economic  area  would  reach  $3,064  in  1970  (1958  dollars).  Based  on  an 
index  of  100  in  1970,  per  capita  income  is  estimated  to  be  an  index  of 
498  in  the  year  2030. 
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18.  LAND  USE 


The  floodplain  at  Chaska  consists  of  approximately  390  acres. 
Including  the  areas  behind  the  Minnesota  River  levee  and  along  East 
and  Chaska  Creeks  (table  C-8) .  About  34  percent  of  the  floodplain 
Is  used  for  residential  purposes,  18  percent  is  conmercial  property, 

7  percent  is  occupied  by  streets  and  railroads,  and  4  percent  Is 
public  property.  Vacant  land,  located  mainly  along  East  Creek, 
accounts  for  the  remaining  37  percent  of  the  total  land  area  In  the 
floodplain.  The  vacant  area  along  East  Creek  is  low  and  may  be 
filled  in  accordance  with  floodplain  regulations  for  commercial  or 
residential  uses.  Maps  showing  existing  land  use  and  future  land  use 
at  Chaska  are  provided  on  plates  C-l  and  C-2,  respectively. 


Table  C-8  -  Land  use,  100-year  floodplain,  East  and  Chaska  Creeks, 
_ and  behind  Minnesota  River  levee,  Chaska,  Minn. _ 


Land-use  category 

100-year  floodplain 

Acres 

Percent  of  area 

Residential 

131 

33.6 

Commercial 

72 

18.5 

Public 

14 

3.6 

Streets  and  railroads 

26 

6.7 

Vacant 

147 

37.6 

Total 

390 

100.0 

19.  The  estimated  values  of  structures  in  the  floodplain  of  the  two 
creeks  and  behind  the  Minnesota  River  levee  are  $11.5  million  resi¬ 
dential,  $1.0  million  commercial,  and  $2.7  million  public,  for  a 
total  of  $15.2  million  (table  C-9) . 


Table  C-9  -  Estimated  value  of  structures,  100-year  floodplain, 

East  and  Chaska  Creeks  and  behind  Minnesota  River  levee,  Chaska,  Minn. 


Category 

Estimated  value 

Residential 

$11,538,000 

Commercial 

983,000 

Public 

2.718.000 

Total 

15,239,000 

EVALUATION  OF  FLOOD  DAMAGES  AND  BENEFITS 


20.  GENERAL 

Urban  property  in  Chaska  is  susceptible  to  flood  damage  from 
East  Creek,  Chaska  Creek,  and  the  Minnesota  River.  In  this  economic 
analysis,  annual  flood  damages  have  been  computed  for  present  condi¬ 
tions  defined  as  conditions  anticipated  in  1980,  when  it  is  assumed 
that  proposed  flood  control  improvement  would  be  completed  and  in  ef¬ 
fective  operation.  The  "present  conditions"  damages  include 


.  m-* 
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an  allowance  for  Interim  economic  growth  applied  to  the  computed 
base  year  (1973)  damages.  This  economic  analysis  also  recognises 
the  flood  damage  potential  of  existing  floodplain  development  under 
future  projected  conditions  and  the  extent  to  which  the  various 
alternatives  will  reduce  damages  over  an  assumed  period  of  100-year 
economic  life. 

21.  DAMAGES  FROM  MINNESOTA  RIVER  FLOODING 

Chaska  has  sustained  flood  damages  on  numerous  occasions  from  the 
Minnesota  River.  The  most  recent  damages  occurred  in  1965  when  the 
levee  was  overtopped,  and  damages  amounted  to  $1.7  million  in  1965 
prices,  or  $2.5  million  in  1973  orices.  No  overtopping  of  the  levee 
occurred  during  the  1969  flood  since  the  levee  was  raised  just  prior 
to  the  flood. 

22.  POTENTIAL  FLOOD  DAMAGES  -  EAST  AND  CHASKA  CREEKS 

Chaska  is  also  subject  to  potential  flooding  from  East  and  Chaska 
Creeks.  Floodwaters  from  these  creeks  could  flow  through  the  streets 
of  Chaska  and  pond  behind  the  Minnesota  River  levee.  Accordingly,  the 
property  subject  to  potential  flooding  from  these  creeks  includes 
structures  along  both  creeks  and  the  entire  floodplain  area  behind  the 
existing  Minnesota  River  levee  system. 

23.  Since  there  have  been  no  recent  floods  on  East  Creek  and  Chaska 
Creek,  many  structures  have  been  built  during  the  past  several  years 
on  the  floodplains  of  these  creeks.  Rapid  development  in  the  upland 
area  of  East  Creek,  particularly  in  the  area  to  be  occupied  by  the 
new  community  of  Jonathan,  will  increase  the  runoff  volume  from  the 
watershed.  However,  based  on  hydrologic  studies,  this  increase  in 
runoff  volume  will  be  partially  offset  by  the  regulation  effect  of 
Lower  Lake  Grace  Dam  which  was  constructed  as  part  of  the  Jonathan 
Development.  In  addition,  the  Jonathan  Development  Corporation  is 
considering  the  development  of  an  Upper  Lake  Grace  dam  which  would 
further  offset  the  increase  in  runoff  volume  to  the  extent  that  the 
development  would  have  no  appreciable  effect  on  flood  conditions  at 
Chaska. 

24.  FLOOD  DAMAGE  SURVEYS 

Estimates  of  flood  damages  in  Chaska  are  based  on  a  detailed 
damage  survey  made  in  1967  and  a  survey  conducted  in  1972  of  the  con¬ 
struction  which  occurred  during  the  period  1967-1972.  Damages  were 
determined  for  floods  having  a  5-percent,  1-percent,  and  0.5-percent 
exceedence  frequency. 
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25.  TYPES  OF  FLOOD  DAMAGES 


All  flood  damages  in  Chaska  are  classified  as  urban  and  Include 
residential,  commercial,  and  public  damages.  Residential  losses  in¬ 
clude  physical  damages  to  dwellings  and  their  contents,  other  personal 
property,  and  the  cost  of  temporary  quarters  during  flood  emergencies. 
Losses  to  commercial  establishments  include  physical  damages  to  build¬ 
ings,  equipment,  and  stocks  of  merchandise;  and  losses  due  to  inter¬ 
ruption  of  business,  including  wages  not  earned  by  employees  and 
profits  not  earned  by  the  firm.  Losses  to  public  properties  Include 
physical  damages  to  streets,  sidewalks,  parks,  schools  and  other  public 
buildings,  a  city  well,  sewers,  and  sewage  treatment  facilities,  other 
public  losses  include  additional  costs  incurred  by  local  and  State 
governments  during  floods  for  emergency  relief  activities  and  overtime 
work  by  the  police,  firemen,  and  other  public  employees. 

26.  Estimates  of  flood  damages  likely  to  be  caused  to  commercial  and 
public  properties  by  inundation  to  various  depths  were  obtained  in 
interviews  with  businessmen  and  public  officials.  Residential  damages 
were  estimated  by  determining  the  approximate  market  value  of  each 
floodplain  residence,  the  elevation  of  the  ground,  and  the  elevation 
of  the  first  floor.  Damages  were  then  computed  by  using  the  standard 
depth-damage  tables  of  the  St.  Paul  District. 

27.  ESTIMATED  FLOOD  DAMAGES  -  PRESENT  CONDITIONS 


Tables  C-10  and  C-ll  show  the  flood  damages  in  February  1973  prices 
on  East  Creek  and  Chaska  Creek  and  the  ponding  area  behind  the  Minnesota 
River  levee  for  5-percent,  1-percent,  and  0.5-percent  hypothetical 
floods.  Approximately  78  percent  of  the  potential  1-percent  flood 
damages  would  be  residential,  about  13  percent  commercial,  and  9 
percent  public.  Under  present  conditions,  floods  cause  damages  in  the 
various  damage  reaches  when  flood  flows  exceed  the  elevation  or  dis¬ 
charges  listed  in  table  C-12. 


Damage  category 

5-percent 
chance  flood 

1-percent 
chance  flood 

0.5-percent 
chance  flood 

Residential 

$2,159,000 

$3,586,000 

$3,637,000 

Commercial 

69,000 

591,000 

798,000 

Public 

3.000 

379,000 

463  000 

Total 

2,231,000 

4,556,000 

4,898,000 
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Table  C-ll  -  Estimated  flood  damages  behind  Minnesota  River  levee. 


Damage  category 

5-percent 
chance  flood 
elevation  718 

1-percent 
chance  flood 
elevation  723 

0. 5-percent 
chance  flood 
elevation  725 

Residential 

Commercial 

Public 

$1,198, 700 
24,000 
3.000 

$2,212,100 

190,000 

369,000 

$3,075,100 

239,000 

448,000 

Total 

1,225,700 

2,771,100 

3,762,100 

Table  C-12  -  Elevation  and  discharge  at  which  flood  damage  begins 

Reach 

Elevation 

(feet) 

Discharge 

(cfs) 

East  Chaska  Creek 
West  Chaska  Creek 
Ponding  area  behind 
levee 

Minnesota  River 

713.0 

500 

1,000 

28.  The  estimated  flood  damages  at  Chaaka  were  the  basis  for  develop¬ 
ing  stage-damage  and  discharge-damage  curves.  Average  annual  damages, 
which  are  estimated  to  amount  to  $498,000  at  February  1973  price  levels, 
were  derived  by  correlating  discharge-damage  and  discharge-frequency 
relationships,  as  shown  on  plates  C-3  and  C-4. 

29.  ESTIMATED  FUTURE  GROWTH  OF  FLOOD  DAMAGES 

The  economic  base  study  and  available  land-use  information  provide 
the  basis  for  estimating  future  flood  damages.  Future  growth  of  damages 
at  Chaska  was  estimated  by  projecting:  (1)  new  development  damages 
related  to  land-use  changes,  and  (2)  damages  associated  with  improvement 
of  existing  structures  and  their  contents.  The  approximate  proportions 
of  annual  equivalent  increase  in  damages  attributed  to  new  construction 
and  improvement  to  existing  development  are  7  and  93  percent,  respectively. 

30.  NEW  DEVELOPMENT  GROWTH 

The  extent  to  which  new  construction  development  is  expected  to  locate 
in  the  Chaska  floodplains  represents  one  component  of  future  damage  growth. 

A  comparison  of  existing  land  use  (plate  C-l)  and  future  land  use  (plate 
C-2)  under  ultimate  development  conditions  was  used  to  determine  the  acres 
which  are  presently  vacant  and  which  are  expected  to  be  developed  in  the 
future.  The  replacement  of  existing  damageable  units  and  subsequent  re¬ 
development  acres  available  in  the  future  have  also  been  estimated  as  a 
source  of  new  development  growth.  The  Minnesota  River  area  will  have  only 
redevelopable  acreages  subject  to  new  construction  growth.  The  East  and 
Chaska  Creek  area  has  aoproximately  54  currently  vacant  floodplain  acres 
which  will  be  developed.  Since  existing  development  in  the  creeks  area  is 
comparatively  new,  future  growth  from  replacement  will  not  be  a  factor  until 
some  time  after  1990.  The  new  development  pattern  is  further  discussed  in 
conjunction  with  flood  proofing  cost  savings  and  land  utilization  benefits 
(see  paragraphs  38-40). 
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31.  A  determination  of  per  acre  density  of  average  annual  damages 
($2,050)  under  existing  conditions  was  made  and  then  modified  for 
differing  conditions  expected  in  the  future.  Differing  conditions 
under  which  new  development  will  take  place  are  as  follows: 

a.  Sound  floodplain  management  regulation  will  eliminate  nearly 
all  damages  except  for  incremental  damage  growth  above  the  100-year 
protection  level. 

b.  New  construction  will  have  higher  structural  value  and  there 
fore  higher  densities  of  average  annual  damage. 

c.  New  development  will  occur  at  a  variety  of  higher  levels  of 
per  capita  income  and  spending. 

The  small  incremental  growth  in  damages  due  to  new  development  growth 
shown  in  table  C-13  is  net  of  the  above  changes  tending  to  increase  or 
decrease  future  new  growth  damages.  These  damages  will  be  incurred 
despite  strict  enforcement  of  floodplain  development  and  are  primarily 
residual  damages  abovet  and  limited  allowable  damage  growth  below,  the 
degree  of  required  flood  proofing. 
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Table  C-13  ~  Detailed  estimate  of  present  and  future  average  annual  flood  control  damages,  Chaska,  Minn. _ 

_  Average  annual  flood  control  damages _ 100-vear  project  life  Total  average  annual 


32.  GROWTH  TO  EXISTING  DEVELOPMENT 

Future  growth  in  damages  also  stems  from  existing  development  which 
will  continue  to  be  situated  on  the  floodplains  at  Chaska,  with  or  without 
the  project.  Increases  in  damages  will  result  from  physical  changes 
including  a  variety  of  property  improvements,  numerous  types  of  damage 
extension,  and  higher  intensity  of  existing  facility  usage,  generally  un¬ 
affected  by  floodplain  regulations.  An  assumption  used  for  determining 
growth  to  existing  development  at  Chaska  was  that  a  limited  examination 
of  existing  category  damages  would  reveal  which  damages  are  susceptible  to 
change  due  to  income,  population,  or  production  changes.  Subject  to 
particular  limitations,  the  expected  increase  in  flood  damages  to  resi¬ 
dential  and  commercial  property  anticipated  from  physical  property  changes 
was  estimated  to  equal  the  change  in  per  capita  income  for  OBE  area  06094. 

33.  The  growth  to  existing  development  index  for  residential  damage, 
shown  in  table  C-13,  is  the  per  capita  income  index  reduced  by  54  percent 
due  to  identification  of  existing  residential  damages  not  considered  to 
increase  with  per  capita  income.  A  further  reduction  was  made  for  each 
damage  area  by  the  unique  rate  of  replacement  of  aged  residential  struc¬ 
tures.  Most  of  the  residential  damage  increase  constitutes  greater  damage 
to  improved  contents  with  the  remaining  increase  due  to  structural  im¬ 
provements  to  existing  property. 

34.  The  growth  to  existing  development  index  for  commercial  damage 

is  per  capita  income  reduced  at  a  constant  rate  over  the  life  of  the  proj¬ 
ect  to  reflect  business  failures  and  building  replacements.  Damages  to 
light  commercial  units  and  changes  in  retail  sales  per  establishment 
would  be  expected  to  closely  follow  the  upward  trend  in  per  capita  income 
for  Chaska.  Commercial  establishments  in  general  have  regenerative 
capacities  to  survive,  to  initiate  improvements,  and  to  grow  that  might 
not  as  quickly  be  reflected  in  residential  units  subject  to  the  same 
per  capita  income  Increases. 

35.  Finally,  existing  public  damages  can  also  be  expected  to  increase 
as  upgrading  of  public  facilities  and  service  systems  takes  place. 

Public  improvements,  over  a  long  growth  period,  can  be  expected  to  re¬ 
flect  increased  demands  by  residents,  businesses,  and  industry  for 
improved  public  services.  In  the  Chaska  floodplain,  the  public  category 
of  growth  to  existing  development  will  be  increased  proportionately  to 
the  total  increase  in  growth  to  existing  development  in  the  private  sec¬ 
tor  of  the  economy.  The  monetary  values  for  the  growth  to  existing  devel¬ 
opment  plus  new  development  growth  in  Chaska  are  shown  in  table  C-13. 
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EVALUATION  OF  PROJECT  BENEFITS 


36.  FLOOD  CONTROL  BENEFITS 

Primary  flood  damage  reduction  benefits  are  the  difference  in 
average  annual  flood  damages  with  and  without  the  recommended  project. 
Plates  c-3  and  C-4  show  existing  conditions  average  annual  damages  and 
related  benefits.  Present  and  future  flood  control  benefits  summar¬ 
ized  in  table  C-14  have  been  projected  using  the  same  rates  as  those 
previously  used  to  determine  growth  in  average  annual  damages,  table 
C-13.  Average  annual  equivalent  flood  damage  reduction  benefits 
attributable  to  the  proposed  levee  on  the  Minnesota  River  at  Chaska 
are  estimated  to  be  $133,100  (see  table  C-14).  Similar  damage  reduc¬ 
tion  benefits  attributable  to  diversion  of  East  and  Chaska  Creeks  are 
estimated  to  be  $580,200.  Total  flood  control  benefits  Including  future 
growth  are  estimated  to  be  $713,300.  None  of  these  are  Induced  benefits 
because  the  damage  reduction  would  otherwise  be  Incurred  in  the  absence 
of  the  project.  Average  annual  equivalent  residual  flood  damages  over 
the  life  of  the  project  are  estimated  at  $94,900.  Additional  tangible 
benefits  would  accrue  due  to  relief  of  infiltration  into  the  sewer  sys¬ 
tem  under  flood  conditions.  However,  these  benefits  have  not  been 
determined  at  this  time. 
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(1)  Straight-line  growth  for  50  years  and  no  growth  for  the  last  50  years  of  100-year  project  life  at 
5  5/8  percent  interest  «  0.3485. 


37.  The  above  benefit  analysis  was  calculated  under  the  assumption  that 
flooding  from  the  Minnesota  River  and  flooding  from  Chaska  Creek  and 
East  Creek  would  occur  as  independent  flood  events.  However,  since 
these  flood  events  can  reasonably  be  expected  to  coincide  about 

1  percent  of  the  time,  a  redundant  benefit  of  about  $2,000  occurs 
in  the  analysis  resulting  from  a  duplication  in  benefits  calculated 
for  the  floodplain  area  behind  the  existing  levee  system.  In  addi¬ 
tion,  a  small  residual  100-year  floodplain  remains  on  East  Creek  from 
uncontrolled  drainage  below  the  proposed  diversion  (see  plate  3) . 

The  residual  average  annual  equivalent  damage  has  been  calculated  to 
be  $2,400.  Accordingly,  together  with  the  $2,000  redundant  benefit, 
$2,400  average  annual  equivalent  residual  .'amages  reduces  total  overall 
average  annual  equivalent  flood  control  benefits  to  $708,900. 

38.  FLOOD  PROOFING  COST  SAVING  BENEFITS  -  VACANT  LAND 

The  floodplain  at  Chaska  consists  of  approximately  390  acres, 
including  the  areas  behind  the  Minnesota  River  levee  and  along  East 
and  Chaska  Creeks  as  listed  in  table  C-8.  Vacant  land,  mainly  along 
East  Creek,  accounts  for  37  percent  of  the  total  land  area  in  the 
floodplain.  The  vacant  area  along  East  Creek  is  low  and  may  be 
filled  in  accordance  with  floodplain  regulations  for  commercial  or 
residential  uses.  Maps  showing  existing  land  use  and  future  land  use 
at  Chaska  are  provided  on  plates  C-l  and  C-2,  respectively.  Land  use 
shown  on  these  maps  was  taken  from  existing  zoning  and  land  use  and 
from  the  planning  studies  of  the  Jonathan  Development  guide  plan  and 
was  confirmed  as  the  expected  developmental  pattern  in  consultations 
with  city  officials. 

39.  Of  the  147  acres  of  vacant  land  located  mainly  along  East  Creek, 
approximately  54  acres  within  the  100-year  flood  outline  (as  seen  by 
comparing  colored  plates  C-l  and  C-2  and  plate  2  in  the  main  report) 
would  be  developed  for  higher  use  during  the  life  of  the  project. 
Approximately  21.7  acres,  colored  purple;  4.4  acres,  colored  red;  and 
27.9  acres,  colored  yellow  would  be  used  for  industrial,  commercial, 
and  residential  purposes,  respectively.  These  vacant  acres  would  be 
developed  with  or  without  the  project.  A  saving  in  flood  proofing  costs 
which  would  otherwise  be  associated  with  floodplain  development  repre¬ 
sents  a  tangible  benefit  of  the  proposed  flood  control  project.  Flood 
proofing  would  consist  of  raising  the  ground  elevation  up  to  the  100-year 
plus  1  foot  flood  elevation.  A  cost  saving  in  fill  would  amount  to  an 
annual  benefit  of  $39,600  as  derived  in  table  C-15. 
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Table  C-15  -  Computation  of  flood  proofing  cost  saving  benefit  for 


vacant  lands 


Item 

Amount 

Industrial  reach  -  21.6  acres 

Acre-feet  of  fill  required 

1.98  feet  X  21.6  acres  = 
42.77  acre-feet 

Total  cost  of  fill 

42.77  acre-feet  X  $3,226 

Cost  saving  benefits  at 

per  acre-foot  ■ 

$138,000  X  0.7859(1)  = 

$138,000 

present  worth 

Annualized  benefits  using,.. 
8-percent  rate  of  return' 

Commercial  reach  -  4.4  acres 

108,400 

108,400  X  0.08 

8,700 

Acre-feet  of  fill  reauired 

3.8  feet  X  4.4  acres  * 
16.7  acre-feet 

Total  cost  of  fill 

16.7  acre-feet  X  $3,226 

Cost  saving  benefits  at 

per  acre-foot  = 

$53,900  X  0.7859(1)  = 

53,900 

present  worth 

42,400 

Annualized  benefits  using... 
8-percent  rate  of  return' 

Residential  reach  -  27.7  acres 

42,400  X  0.08 

3,400 

Acre-feet  of  fill  required 

4.9  feet  X  27.7  acres  = 
135.7  acre-feet 

Total  cost  of  fill 

135.7  acre-feet  X  $3,226 

Cost  saving  benefits  at 

per  acre-foot  * 

$437,770  X  0.7859(1)  = 

437,770 

present  worth 

Annualized  benefits  using... 
8-percent  rate  of  return' 

344,000 

344,000  X  0.08 

27,500 

Summary  of  categories  of  use  and 

benefits 

Industrial 

8,700 

Commercial 

3,400 

Residential 

27,500 

Total  average  annual  benefits 

39,600 

(1)  Assume  20-year  accelerated  growth  at  5  5/8  percent  discount. 

(2)  Private  sector  rate  of  return  on  investment. 
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40.  FLOOD  PROOFING  COST  SAVING  BENEFITS  -  RENEWAL  AND  REDEVELOPMENT  LAND 

In  addition  to  development  of  vacant  land,  another  source  of  new 
development  growth  is  to  houses  which  are  old,  substandard,  and  de¬ 
preciated  to  the  point  where  they  would  be  torn  down  and  replaced  during 
the  life  of  the  project.  A  survey  of  houses  in  the  floodplain  indi¬ 
cated  that  approximately  113  houses  in  the  floodplain  might  be  replaced 
during  the  life  of  the  project.  Minimal  house  replacement  would  occur  in 
the  new  development  northeast  of  old  Chaska  on  East  Creek  since  the 
houses  in  this  area  are  comparatively  new.  Of  the  113  houses,  approxi¬ 
mately  42  houses  are  located  on  the  fringe  area  of  the  flood  outline 
where  flooding  would  be  less  frequent  and  to  a  lesser  depth.  Without 
the  project,  replacement  houses  could  be  constructed  and  flood  proofed 
but  at  additional  cost  since  these  renewal  acres  must  also  be  in  com¬ 
pliance  with  floodplain  regulations.  With  the  project  in  place,  $4,600 
annual  cost  saving  benefits  would  be  realized  because  the  replacement 
structures  would  not  have  to  be  flood  proofed.  Table  C-16  shows  the 
derivation  of  redevelopment  annual  cost  saving  benefits. 


Table  C-16  -  Computation  of  redevelopment  annual  cost  saving  benefits 


Item 

Amount 

Number  of  houses  on  floodplain  fringe 

42 

Average  number  of  houses  per  acre 
of  floodplain 

5 

Acres  to  be  flood  proofed  - 
42  houses  *  5  houses  per  acre  = 

8.4  acres 

Fill  required  to  flood  proof  1  acre 

2.7  feet 

Fill  required  to  flood  proof  8.4  acres  - 
2.7  feet  X  8.4  acres  * 

22.68  ecre-feet 

Cost  of  fill  per  acre-foot 

$3,226 

Total  cost  of  fill  required  - 
22.68  acre-feet  of  fill  X  $3,226 

73,900 

Cost  saving  benefits  at  present  worth  - 
$73,900  X  0.7859U; 

58,000 

Annualized  benefits  using  8-percent 
rate  of  return''  '  - 
$58,000  X  0.08 

4,600 

(1)  Assume  20-year  accelerated  growth  at  5  5/8  percent  discount. 

(2)  Private  sector  rate  of  return  on  investment. 
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41.  IMPROVED  LAND  UTILIZATION  BENEFITS 


Of  the  113  houses  likely  to  be  replaced,  71  houses  are  low  and 
subject  to  frequent  and  deep  flooding.  These  houses  could  not  be 
replaced  with  new  structures  In  accordance  with  floodplain  regulations 
due  to  prohibitive  costs  of  fill  and  other  required  flood  proofing 
measures.  The  "without  project"  alternative  is  to  maintain  depreci¬ 
ated  and  deteriorated  structures  which  are  (or  will  be)  in  need  of 
replacement.  This  is  particularly  true  since  the  alternative  (and 
longer  term  eventuality)  to  maintaining  the  existing  structures  would 
be  to  put  these  lots  into  disuse.  The  "with  project"  condition  would 
eliminate  frequent  flood  damages,  allowing  timely  redevelopment.  An 
improved  land  utilization  benefit  would  accrue  due  to  the  difference 
in  land  use  without  the  project  compared  with  project  conditions  use. 
These  benefits  are  estimated  at  $14,300  annually  and  are  presented  in 
table  C-17. 


Table  C-17  -  Computation  c  average  annual  improved 
utilizatxon  benefits 


Item 

Value  by  lots 

Total  value 

1.  Approximate  number  of  better 

utilized  lots 

71 

71 

2.  Value  of  lots  under  flood 

risk  conditions 

$600 

$42,600 

3.  Future  utilized  value 

4.  Gross  utilization  increase 

4,200 

298,200 

per  lot  Q, 

5.  Development  costs' 

3,600 

255,600 

400 

28,400 

6.  Net  utilization  per  lot 

7.  Present  worth  factor  to  discount 

utilization  at  5  5/8  percent' 

3,200 

227,200 

0.7859 

0.7859 

8.  Utilization  benefits  at 

present  worth 

$2,360 

$178, 6PC 

9.  Annualized  utilization  benefits 

using  8-percent  rate  of  return 

190 

14,300 

(1)  Development  costs  would  be  minimal  since  the  sewer  and  water 
are  already  in,  and  the  project  would  eliminate  the  necessity  of  fill 
or  flood  proofing. 

(2)  Assume  20-year  accelerated  growth  at  5  5/8  percent  discount. 

42.  SUMMARY  OF  FLOOD  CONTROL  AND  RELATED  BENEFITS 

Benefits  attributable  to  a  plan  which  provides  intermediate 
regional  flood  protection  include  tangible  flood  control  benefits  from 
reduction  of  flood  damages,  flood  proofing  cost  saving  benefits  for 
vacant  land  and  renewal  and  development  lands,  and  improved  land 
utilization  benefits.  Table  C-18  tabulates  these  benefits. 
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Table  C-18  -  Summary  of  average  annual  flood  control  and  related 
_ benefits,  Chaska,  Minn. 


Flood  control  benefits 


Minnesota  River  area  $133,100 

East  and  Chaska  Creeks  area  580,200 

Residual  flood  damage  from  uncontrolled 
drainage  area  -2,400 

Coincidental  flood  damages  -2,000 


Total  flood  control  benefits  708,900 
Related  benefits 

Flood  proofing  cost  savings  -  new  development  39,600 
Flood  proofing  cost  savings  -  redevelopment  4,600 
Improved  land  utilization  benefits  14 , 300 


Total  related  benefits  58,500 

Total  flood  control  and  related  benefits  767,400 


PLAN  FORMULATION 


43.  OBJECTIVES 

The  basic  objectives  of  plan  formulation  are  to  develop  a  plan 
which  will  provide  the  best  use,  or  combination  of  uses,  of  water 
and  related  land  resources  to  meet  all  foreseeable  short-  and  long¬ 
term  needs  of  the  Chaska  area.  In  pursuit  of  this  general  objective, 
the  following  specific  planning  principles  and  objectives  guided 
formulation  of  the  plan  of  Improvement. 

a.  The  plan  must  preserve  to  the  maximum  possible  extent  the 
quality  of  the  natural  and  human  environment.  • 

b.  The  plan  must  be  socially  acceptable. 

c.  The  plan  must  enhance  the  economic  welfare  of  the  local 
people  and  add  to  their  security  and  well-being. 

d.  The  plan  must  enhance  national  economic  development  by 
increasing  the  value  of  the  Nation's  output  of  goods  and  services 
and  improving  national  economic  efficiency. 

e.  The  plan  must  fit  integrally  into  an  overall  plan  for 
water  and  related  land  resource  management  and  development  for  the 
Upper  Mississippi  River  basin. 

f.  The  plan  must  be  technically  feasible  to  implement. 
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44.  CONSIDERATION  OF  THE  WATERSHED  NEEDS 


There  Is  en  existing  or  pending  need  for  water  quality  control, 
recreation,  fish  and  wildlife  enhancement,  and  flood  control  in  or 
downstream  from  the  East  and  Chaska  Creek  watersheds.  Glacial  till 
and  other  deeper  aquifers  provide  a  good  source  of  groundwater  which 
should  meet  the  foreseeable  water  supply  needs  of  the  Chaska  area. 

The  only *water  quality  problem  anticipated  in  the  area  is  on  the 
Minnesota  River  downstream  from  the  existing  wastewater  treatment  plant 
where  oxygen  depletion  could  occur  during  times  of  low  streamflow. 
Advanced  waste  treatment,  low-flow  augmentation,  or  on-land  disposal 
of  wastewater  are  methods  which  might  prove  effective  in  coping  with 
the  problem.  The  Metropolitan  Development  Guide  Plan  Indicates  the 
existing  treatment  plant  a^  Chaska  will  be  phased  out  between  1985 
and  2000.  Raw  sewage  will  then  be  pumped  to  a  regional  treatment 
plant  east  of  Shakopee.  This  may  help  to  deduce  the  potential  water 
quality  problems.  These  and  related  problems  of  the  Chaska  area  will 
be  considered  further  in  the  Minnesota  River  basin  survey  study. 

45.  ALTERNATIVE  METHODS  OF  MANAGING  THE  FLOODPLAIN 

A  comprehensive  and  effective  plan  for  managing  the  floodplains 
of  a  particular  river  basin  or  locality  may  include  any  combination 
or  all  of  the  known  measures  for  flood  damage  reduction  or  prevention. 
Such  a  program  would  logically  include  one  or  a  mix  of  the  following 
nonstructural  and  structural  measures: 

a.  Nonstructural  measures.  - 

(1)  Flood  proofing  of  existing  or  new  structures. 

(2)  Flood  warning  systems. 

(3)  Permanent  evacuation. 

(4)  Flood  insurance. 

(5)  Floodplain  regulation. 

b.  Structural  measures.  - 


(1)  Reservoir  storage. 

(2)  Levees  and  floodvalls. 

(3)  Channel  improvements  or  diversions. 

All  of  these  measures  were  fully  Investigated  for  the  East  and  Chaska 
Creek  watersheds,  and  Chaska  in  particular.  All  alternative  plans 
were  compared  using  a  5  5/8-percent  discount  rate  and  an  assumed 
100-year  project  life. 
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46.  NONSTRUCTURAL  ALTERNATIVES 


The  nonstructural  flood  damage  reduction  measures  studied  include 
a  flood  forecasting  and  flood  warning  system,  floodplain  evacuation, 
flood  proofing  existing  structures,  flood  insurance,  and  floodplain 
regulation.  A  brief  description  of  each  plan  follows: 

a.  Plan  1.  -  A  flood  forecasting  and  flood  warning  system 
presently  available  for  the  Minnesota  River  through  thr  National 
Weather  Service  and  the  St.  Paul  District,  Corps  of  Engineers,  provides 
Chaska  city  officials  and  local  news  media  with  reliable  flood  fore¬ 
casts  and  warnings.  However,  little  or  no  warning  could  be  given  if 
intense  rainfall  caused  a  flash  flood  on  East  and  Chaska  Creeks.  With 
this  alternative  the  social  situation  would  remain  depressed  due  to  the 
anxiety  and  worry  experienced  by  local  residents  during  flood  seasons 
and  due  to  the  community  disruption  which  occurs  during  actual  floods. 
Also,  the  questionable  structural  integrity  of  the  existing  emergency 
levee  system  and  flash  flood  potential  of  East  and  Chaska  Creeks  im¬ 
pose  an  unacceptable  high  risk  of  catastrophic  damage  and  potential 
for  loss  of  life  in  the  community.  Accordingly,  flood  forecasting 

and  flood  warnings  with  subsequent  emergency  actions  are  considered  to 
be  unacceptable  long-term  solutions  to  the  Chaska  flood  problem. 

b.  Plan  2.  -  Floodplain  evacuation,  although  completely  un- 
acceptable  to  local  interests,  has  been  analyzed.  About  540  residences, 
47  businesses  and  industries,  and  three  public  buildings  are  currently 
within  the  floodplain.  The  massive  social,  institutional,  and  physical 
problems  make  the  practicality  of  this  measure  very  questionable.  Com¬ 
munity  cohesion  would  be  severely  disrupted  and  long-standing  socio¬ 
logical  and  historical  ties  would  be  lost.  Further,  it  is  questionable 
whether  the  remaining  urbanized  area  could  continue  to  function  as  a 
viable  economic  and  social  unit.  Estimated  costs  associated  with 
floodplain  evacuation  exceed  $21  million.  The  benefit-cost  ratio  is  0.6 
This  impact  is  based  upon  the  assumption  that  all  relocations  would  be 
made  to  biological  systems  which  are  less  sensitive  than  those  of  the 
bottomlands,  which  would  result  in  a  net  environmental  gain  to  the 
natural  system.  In  this  regard,  floodplain  evacuation  would  be  the 
most  preferable  of  the  alternatives  in  terms  of  the  environmental 
quality  planning  objective.  However,  if  the  relocations  would  require 
alterations  of  more  sensitive  biological  systems,  a  net  loss  to  environ¬ 
mental  quality  could  result,  requiring  a  corresponding  reduction  in  its 
ranking  from  the  standpoint  of  environmental  quality. 

c.  Plan  3.  -  Flood  proofing  of  all  existing  buildings  is  not 
practicable  since  most  structures  are  not  designed  to  withstand  the 
high  heads  involved.  Raising  the  flood-prone  structures  several  feet, 
when  physically  possible,  and  removing  structures  which  are  not  feasible 
to  raise  would  entail  costs  exceeding  $19  million.  This  plan  is  not 
economically  feasible  in  Chaska.  In  addition,  the  "perched"  appearance 
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of  the  raised  buildings  and  the  massive  loss  of  trees  Inherent  In 
the  flood-proofing  process  would  be  environmentally  detracting  and 
aesthetically  unappealing.  Sociological  effects  of  flooding,  such 
as  disruption  of  transportation,  isolation  of  residents  from  their 
homes  and  businesses,  curtailment  of  commerce,  and  potential  dangers 
to  public  health  and  safety  would  remain. 

d.  Plan  4.  -  Flood  insurance  is  currently  available  in  Chaska 
for  areas  subject  to  flooding  from  the  Minnesota  River.  A  total  of 
72  properties  were  protected  by  the  insurance  as  of  April  1973. 

Thus,  flood  insurance  has  not  received  broad-based  public  acceptance 
since  less  than  IS  percent  of  the  flood-prone  structures  have  been 
insured.  Flood  insurance  does  not  solve  the  flood  problem  since  it 
only  spreads  the  monetary  loss  over  a  wider  population  sector  and 
does  not  reduce  the  actual  damage.  The  impacts  of  this  alternative 
would  actually  be  controlled  by  the  existing  floodplain  regulation 
which  is  discussed  below  as  plan  5. 

e.  Plan  5.  -  The  city  of  Chaska  in  cooperation  with  the  State 
of  Minnesota  has  implemented  a  floodplain  regulation  program  along 
the  Minnesota  River  within  the  city.  The  East  and  Chaska  Creek  flood- 
plains,  which  have  been  delineated  as  part  of  the  present  study,  will 
be  regulated  in  the  near  future.  Rather  than  precluding  floodplain 
development,  sound  floodplain  regulation  shapes  floodplain  land  use 
and  development  so  as  to  lessen  the  damaging  effects  of  floods. 

Chaska' s  floodplain  regulation  program  involves  the  use  of  legal 
tools  to  control  the  extent  and  type  of  future  development  which  will 
be  permitted  in  the  floodplains.  Although  floodplain  regulation  ex¬ 
hibits  a  favorable  benefit-cost  ratio  of  2.6,  the  average  annual  equiva¬ 
lent  damages  exceeding  $800,000  would  remain  within  Chaska  because 

of  the  denee  existing  urban  developments  and  the  likelihood  that  urban 
land  use  would  not  appreciably  change  in  the  foreseeable  future.  This 
leads  to  the  conclusion  that  floodplain  regulation  alone  could  not  be 
expected  to  minimise  total  flood  hazards  representing  the  costs  of  any 
corrective  measures  plus  damages  remaining. 

47.  STRUCTURAL  ALTERNATIVES 

a.  Plan  6.  -  Flan  6  includes  the  diversion  of  Chaska  Creek  around 
the  heavily  developed  areas  of  Chaska  and  the  provision  of  a  flood  by¬ 
pass  for  East  Creek  as  described  for  the  proposed  plan.  The  proposed 
modifications  would  require  earthen  embankments  to  divert  the  flood 
flows  into  rock-lined  channels  which  would  carry  floods  safely  to  the 
Minnesota  River  floodplain.  Approximately  28  acres  of  undeveloped  com¬ 
mercial  and  industrial  land  would  be  taken  out  of  production  with  attendant 
loss  of  tax  base.  In  addition,  three  houses  and  six  mobile  homes  would  re¬ 
quire  relocation.  However,  over  100  acres  of  intense  urban  development 
including  284  homes,  18  businesses,  two  public  bmildlngs,  the  city  waste 
water  treatment  plant  and  system.  Courthouse  Lake,  streets,  roads,  and 
public  utilities  would  remain  subject  to  flooding  from  the  Minnesota  River. 
Although  the  benefit-cost  ratio  of  this  plan  is  1.9  and  would  reduce  flood 
damage  by  about  72  percent,  this  alternative  alone  would  not  provide  a 
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complete  and  adequate  solution  to  Chaska's  flood  problem.  The 
environmental  Impacts  of  this  alternative  are  described  as  part 
of  the  discussion  of  plan  8.  Maintenance  of  normal  low  flows  in  the 
existing  East  Creek  channel  and  possible  development  of  environmental 
interpretive  trails  along  forested  and  marshy  areas  of  the  creek 
would  enhance  human  appreciation  of  the  environment. 

b.  Plan  7.  -  The  upgrading  and  extension  of  the  existing 
emergency  levee  combined  with  the  provision  of  adequate  interior 
drainage  facilities  would  give  intermediate  regional  flood  protec¬ 
tion  from  the  Minnesota  River.  Although  the  urbanized  area  behind 
the  levee  system  would  be  adequately  protected  from  floods  on  the 
Minnesota  River,  it  would  have  no  protection  against  flash  floods 
on  East  and  Chaska  Creeks  which  could  overflow  and  fill  the  leveed 
area  from  the  landward  side.  In  addition,  this  plan  provides  no 
flood  protection  for  urban  development  along  the  Chaska  and  East 
Creek  floodplains.  Accordingly,  the  entire  community  would  remain 
subject  to  flood  damages  from  the  two  creeks.  This  fact  is  em¬ 
phasized  by  the  fact  that  flood  damages  would  be  reduced  by  only 
16  percent  with  this  plan.  Thus,  this  alternative  alone  would  not 
provide  a  complete  and  adequate  flood  damage  reduction  solution  to 
Chaska's  flood  problem.  The  environmental  impacts  of  this  alterna¬ 
tive  are  described  as  part  of  the  discussion  of  plan  8. 

c.  Plan  8.  -  This  alternative  includes  the  combination  of 
plan  6  and  plan  7  to  provide  intermediate  regional  flood  protection 
from  all  flood  sources.  About  540  homes  and  47  businesses  in  low- 
lying  areas  would  be  protected  in  addition  to  the  three  public 
facilities  that  lie  in  the  floodplain.  The  benefit-cost  ratio 
would  be  1.3  with  total  flood  damages  reduced  bv  88  percent.  About  2 
acres  of  trees  along  the  existing  levee  and  3  acres  in  the  area  of 
the  levee  extension  would  be  lost.  However,  aesthetic  treatment 

and  tree  plantings  included  in  the  plan  would  partially  offset  these 
losses.  In  the  area  of  proposed  diversions,  9  acres  would  have  to 
be  cleared  of  interspersed  trees  and  brush.  Although  this  plan 
would  require  the  relocation  of  13  residences,  public  opinion  in 
favor  of  the  plan  is  strong.  This  coupled  with  the  increased  security 
and  well-being  to  the  people  afforded  by  the  plan  fulfills  the  social 
well-being  objective  in  planning.  Also  by  providing  overall  protec¬ 
tion,  home  and  business  loans  guaranteed  by  various  Federal  agencies 
could  be  obtained  in  Chaska  since  the  area  would  not  be  designated 
as  a  floodplain  by  the  State  of  Minnesota  and  Executive  Order  11296. 

d.  Plan  9.  -  The  construction  of  four  headwaters  reservoirs 
in  the  East  and  Chaska  Creek  watersheds  could  reduce  intermediate 
regional  flood  peak  flows  by  approximately  40  percent  in  Chaska. 

The  benefit-cost  ratio  would  be  0.9  and  average  annual  flood  damages  in 
Chaska  would  be  reduced  by  only  about  29  percent.  Some  600  acres  of 
land  Including  100  acres  of  cropland  and  400  acres  of  marshland  would 
be  used.  The  use  of  dry  dams  as  proposed  would  conflict  with  Jonathan 
Development  Corporation  plans  to  construct  small,  fixed-pool  recrea¬ 
tion  reservoirs  primarily  for  aesthetic  purposes  in  this  area. 
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Periodic  Inundation  of  the  marsh  areas  would  lead  to  some  loss  of 
wildlife  habitat,  but  this  would  be  offset  by  the  additional  area 
of  wet  marshland  and  accompanying  habitat  that  would  be  created 
by  the  sediment  reserve  pools  of  these  dams.  Socially  this 
alternative  would  not  be  acceptable  because  flood  damage  from  the 
Minnesota  River  and  the  creeks  would  remain  severe. 

e"  Plan  10.  -  The  four  headwaters  reservoirs  described  under 
plan  9  could  be  combined  with  channel  diversions  for  East  and  Chaska 
Creeks  plus  upgrading  the  existing  levee  and  interior  drainage  facili¬ 
ties  to  provide  protection  from  the  intermediate  regional  flood.  The 
benefit-cost  ratio  would  be  1.0  with  all  benefits  associated  with  flood 
control  evaluated.  Socioeconomic  and  ecological  impacts  would  be 
similar  to  those  of  plans  6,  7,  and  9. 

f.  Plan  11.  -  Two  large  earth-fill  dams,  one  on  East  Creek 
and  the  other  on  Heat  Creek,  iimedlately  upstream  from  where  each 
creek  exits  into  the  Minnesota  River  valley  would  provide  inter¬ 
mediate  regional  flood  protection  from  the  streams.  However,  the 
benefit-cost  ratio  would  be  only  0.7.  Such  reservoirs  would  require 
the  relocation  of  major  trunk  sewer  lines,  a  heavily  used  county 
road,  and  several  residences.  Approximately  70  acres  of  heavily 
wooded  stream  valley  would  be  lost  and  a  planned  creek  greenway  sys¬ 
tem  would  be  severed. 

g.  Plan  11  -  The  two  large  reservoirs  described  in  plan  11 
could  be  combined  with  the  levee  improvements  of  plan  7  to  provide 
intermediate  regional  flood  protection  for  the  community.  The 
benefit-cost  ratio  would  be  0.7.  Socioeconomic  and  ecological  impacts 
would  be  identical  to  those  described  for  plan  7  and  plan  11  but 

the  city  would  have  a  complete  plan  of  protection. 

h.  Plan  131  -  Approximately  2,5  miles  of  channel  Improvement 
through  Chaska  on  East  and  Chaska  Creeks  constitute  this  plan.  The 
proposed  works  would  consist  of  enlarging,  deepening,  and  refiniah- 
lng  the  existing  channel  linings  using  grass  riprap  or  concrete  sur¬ 
facing  or  combinations  of  these  materials.  The  benefit-cost  ratio 
would  be  1.5.  Substantial  ecological  changes  along  East  Creek  could 
be  expected  where  about  25  acres  of  forest  would  be  removed  and  marshy 
areas  adjacent  to  the  stream  would  be  drained.  The  large  channel 
required  would  be  generally  displeasing  aesthetically  and  difficult 

to  maintain.  Approximately  26  residences  and  three  businesses  would 
require  relocation  and  every  bridge  in  Chaska  would  have  to  be 
replaced. 

i.  Plan  14.  -  The  channel  improvement  on  East  and  Chaska  Creeks 
as  described  in  plan  13  could  be  combined  with  the  levee  improvement  of 
plan  7  to  provide  intermediate  regional  flood  protection  for  Chaska. 

The  benefit-cost  ratio  would  be  1.2  with  all  benefits  associated  with 
flood  control  evaluated.  Socioeconomic  and  ecological  impacts  would  be 
identical  to  those  described  in  plans  7  and  13. 


C-29 


R  16  Apr  74 


48.  MAINTAIN  THE  STATUS  QUO 


Consideration  was  given  to  maintaining  the  status  quo  or 
recommending  that  no  action  be  taken  to  alleviate  flood  problems. 

To  do  nothing  would  not  burden  local  interests  and  the  Federal 
Government  with  the  financial  costs  associated  with  other  alterna¬ 
tives.  Nevertheless,  average  annual  damages  estimated  at  over 
$1  million  would  remain  and,  as  such,  would  be  a  severe  social  and 
economic  burden  to  the  people.  Natural  riverine  aesthetics  would 
probably  not  change  significantly  in  designated  park  areas.  However, 
as  normal  economic  growth  occurred,  infringement  on  the  river  corri¬ 
dor  in  other  areas  by  businesses,  industries,  and  residences  would 
likely  result  in  degradation  of  the  natural  rlverscape.  Further¬ 
more,  provisions  for  flood  protection  from  major  floods  on  the 
Minnesota  River  would  be  dependent  on  the  construction  of  emergency 
levees  and  temporary  interior  drainage  facilities.  In  view  of  the 
flash  flooding  that  can  occur  at  Chaska  from  East  and  Chaska  Creeks, 
reliance  on  emergency  measures  for  the  entire  city  would  be  hazardous 
during  Minnesota  River  floods  and  Ineffective  for  flash  floods  on 
the  two  creeks. 

49.  DISCUSSION  OF  ALTERNATIVES 

All  alternatives  were  analyzed  using  the  following  three 
parameters : 

a.  Environmental  quality.  -  The  plan  must  have  no  Irreconcilable 
adverse  environmental  impact. 

b.  Social  well-being.  -  The  alternative  must  provide  a  major 
reduction  in  flood  damages  from  all  sources.  Only  plans  which  offer 
intermediate  regional  flood  protection  from  these  sources  are  sup¬ 
ported  by  the  public  and  are  considered  socially  acceptable.  Relo¬ 
cation  of  residences  and  businesses  should  be  minimal. 

c.  Economic  and  technical  feasibility.  -  ine  alternative  must 
be  physically  possible  to  implement.  The  sum  total  of  tangible  and 
intangible  benefits  must  exceed  the  combined  tangible  and  intangible 
costs. 

d.  The  plan  must  be  supported  by  the  public. 

Table  C-19  summarizes  the  effects  that  each  plan  would  have  on  the 
above  parameters.  Failure  to  adequately  satisfy  the  minimum  standards 
prescribed  for  each  criterion  was  grounds  for  exclusion  of  that 
alternative. 
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50.  Plans  1,  2,  3,  4,  and  5  (table  C-19)  which  utilized  nonstructural 
alternatives  were  all  relatively  high  in  environmental  quality  but 
failed  to  adequately  satisfy  the  social  well-being  or  public  acceptability 
parameter,  to  show  economic  feasibility,  or  both<  Flood  forecasting  and 
warning,  plan  1,  is  available  for  the  Minnesota  River.  Hydrologic  studies 
of  Chaska  and  East  Creek  watersheds,  however,  have  revealed  that  little 
or  no  warning  could  be  given  if  intense  rainfall  caused  flash  flooding  on 
East  and  Chaska  Creeks  and,  hence,  the  damages  from  flash  flooding 
would  remain  severe.  Plans  2  and  3,  which  advocate  evacuation  of 
the  floodplain  or  flood  proofing  existing  and  future  development, 
would  be  unacceptable  both  socially  and  economically.  The  cost  to 
move  flood-prone  structures  or  flood  proof  them  far  exceeds  the 
possible  flood  damages  prevented.  In  addition,  public  opposition 
to  any  plan  which  would  relocate  the  hundreds  of  residences  is  cer¬ 
tain.  Flood  insurance,  plan  4,  has  been  available  since  March  1971  in 
Chaska.  However,  less  than  IS  percent  of  the  flood-prone  structures  in 
Chaska  have  been  brought  under  the  protection  of  this  program.  Thus, 
flood  Insurance  has  not  received  broad-based  public  acceptance  at  Chaska 
and,  since  flood  damages  would  not  be  alleviated  in  any  way,  this 
alternative  is  not  considered  to  be  an  adequate  solution  to  the 
problem.  In  contrast  to  the  above  alternatives,  plan  5  which 
utilizes  floodplain  regulation  would  provide  significant  benefits 
for  a  relatively  small  cost.  Thus,  by  precluding  unwise  future 
development,  potential  flood  damages  could  be  frozen  at  present  levels. 
However,  no  relief  from  the  estimated  $806,030  average  annual  equiva¬ 
lent  flood  damages  would  be  provided.  Consequently,  floodplain  regulation, 
although  highly  desirable,  could  not  be  expected  to  significantly  minimize 
flood  damages  in  Chaska  and  is  considered  a  supplement  to,  rather  than  a 
substitute  for,  other  measures  which  could  substantially  reduce  flood 
damages. 

51.  Of  the  structural  alternatives  available,  plans  6,  9,  11,  and  13 
offer  only  protection  from  flooding  on  Chaska  and  East  Creeks.  Plan  7 
would  protect  the  developed  area  of  Chaska  oaly  from  Minnesota  River 
flooding.  In  coordination  meetings  and  public  meetings,  Chaska  citizens 
have  repeatedly  stated  that  they  will  support  only  a  plan  which  protects 
the  city  from  all  sources  of  flooding.  Only  plans  8,  10,  12,  and  14  offer 
complete  flood  protection  and  hence  would  be  socially  acceptable.  Plan  12, 
however,  is  not  economically  justified.  Thus,  only  plans  8,  10,  and  14 
would  satisfy  the  environmental,  social,  and  economic  guidelines. 

52.  Primary  features  of  these  three  plans,  each  of  which  provides 
intermediate  regional  flood  protection,  are  summarised  as  follows: 

Plan  8  -  Diversion  of  East  and  Chaska  Creeks  around  heavily 
developed  areas  of  Chaska,  upgrading  and  extension  of  the 
existing  emergency  levee,  and  installing  adequate  interior 
drainage  facilities  behind  the  levee. 

Plan  10  -  Construction  of  four  headwatsrs  reservoirs,  dlver- 
slon  of  East  and  Chaska  Creeks,  the  upgrading  and  extension 
of  the  existing  emergency  levee,  and  Installing  adequate  inte¬ 
rior  drainage  facilities  behind  the  levee. 

Plan  14  -  Same  as  plan  8  except  channel  improvement  on  East 
and!  SKaska  Creeks  would  replsce  channel  diversions. 
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Each  of  the  alternative  plans  would  provide  a  comparable  high  degree  of 
flood  protection  at  Chaska,  and  all  three  plans  demonstrate  economic 
feasibility.  Table  C-20  summarizes  the  estimated  first  costs,  average 
annual  costs  and  benefits,  based  on  a  5  5/8-percent  discount  rate  and  a 
100-year  project  life,  and  the  resulting  net  benefits  and  benefit-cost 
ratios  of  each  of  the  plans. 


Table  C-20  -  Summary  of  estimated  costs  and  benefits  for  alternative  plans 


Plan 

First  costs 
($million) 

Average 
annual  costs 
($1,000) 

Average  annual 
benefits(D 
($1,000) 

Net  q) 
benefits ’ 
($1,000) 

Benelit- 

cost 

ratio 

8 

9.54 

579 

767 

188 

1.3 

10 

12.89 

765 

767 

2 

1.0 

14 

10.72 

611 

767 

143 

1.2 

(l)  Excluding  recreation  benefits. 


53.  The  three  plans  were  then  ranked  on  a  relative  scale  according  to 
how  well  they  would  satisfy  the  basic  objectives  of  environmental  quality, 
social  well-being,  and  economic  efficiency.  Table  C-21  presents  a  summary 
of  the  rating,  as  ranked  by  the  Citizens  Advisory  Committee,  Corps  biolo¬ 
gists,  and  Corps  planners. 


Table  C-21  -  Rating  of  alternative  plans 


Rating 

Environmental  quality 

MBEnwsssmm 

immuBi 

High 

Plan  10 

Plan  8 

Plan 

8 

Plan  8 

Plan  10 

Plan 

14 

Low 

Plan  14 

Plan  14 

Plan 

10 

54.  Plan  14,  channel  improvements  on  East  and  Chaska  Creeks,  in  combina¬ 
tion  with  levee  upgrading  and  extension  of  the  existing  emergency  levee, 
rated  lowest  in  the  environmental  quality  and  social  well-being  criteria. 
The  loss  of  about  2*s  miles  of  seminatural  stream  setting  in  an  urban  area 
along  East  Creek,  the  necessary  relocation  of  26  homes  and  three  busi¬ 
nesses,  and  the  high  costs  of  replacing  every  bridge  which  presently 
crosses  Chaska  or  East  Creeks  in  Chaska  are  the  major  reasons  for  the 
low  rating.  Plan  10,  which  is  the  most  costly  alternative  rated,  would 
Include  construction  of  four  headwaters  reservoirs  in  the  East  and 
Chaska  Creek  watersheds,  reduced-scale  flood  bypass  channel,  and  levee 
Improvements.  Implementation  of  the  dams  would  intermittently  inundate 
about  495  acres  of  wetlands  and  narrow  fringes  of  wooded  slopes  causing 
periodic  temporary  displacement  of  wildlife  and  some  impacts  on  the 
lower  fringes  of  woods  and  brush.  However,  the  necessary  use  of  shallow 
pools  for  future  sediment  storage  would  increase  the  value  of  these  lands 
for  wildlife  during  nonflood  periods.  For  this  reason,  the  environmental 
rating  was  slightly  higher  than  for  plan  8  which  does  not  include  reser¬ 
voir  storage  and  substantially  higher  than  plan  14  in  which  significant 
permanent  environmental  changes  would  occur.  Permanent  deep  pools  could 
not  be  established  in  conjunction  with  flood  protection;  and,  therefore, 
social  benefits  of  fishing  and  contact  water  sport  development  would 
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not  be  expected  with  plan  10.  At  least  one  county  road  and  the  pro¬ 
posed  relocation  of  U.S.  Highway  212  would  be  adversely  affected.  The 
size  of  flood  bypass  channels  would  be  minimized  in  comparison  with 
plan  8.  However,  similar  flood  protection  could  be  accomplished  with 
plan  8  at  a  lesser  cost  and  with  fewer  social  changes  than  with  plan 
10.  Thus,  plan  8,  flood  bypass  channels  with  levee  upgrading  and  ex¬ 
tension,  is  the  most  acceptable  alternative  since  environmental 
changes  would  be  within  acceptable  limits,  the  security  and  well-being 
of  the  people  would  be  insured,  and  the  benefits  of  such  an  undertak¬ 
ing  would  exceed  the  cost. 

55.  PLAN  SELECTION 

The  above  review  of  available  alternatives  indicates  that  struc¬ 
tural  measures  offer  the  only  feasible  flood  control  alternative  for 
Chaska.  Of  the  structural  plans,  plan  8,  channel  diversions  of  East 
and  Chaska  Creeks,  combined  with  levee  upgrading,  shows  the  most  merit. 
In  addition  to  being  rated  the  highest  on  social  well-being  and  eco¬ 
nomic  feasibility  and  second  on  environmental  quality,  the  plan  is 
strongly  supported  by  local  interests  and  would  provide  a  high  degree 
of  flood  protection. 

56.  SCALE  OF  DEVELOPMENT 

To  permit  selection  of  the  optimum  level  of  flood  protection  for 
the  Chaska  area,  costs  and  benefits  were  computed  for  several  degrees 
of  flood  protection  that  would  be  provided  by  varying  design  flood 
discharges  for  the  Minnesota  River  and  East  and  Chaska  Creeks.  The 
optimization  analysis  for  the  selected  plan  was  found  by  using  the 
benefits  and  costs  of  protecting  Cb=ska  from  varying  degrees  of 
flooding  from  these  sources.  The  pi-n  optimization  data  are  summar¬ 
ized  in  table  C-22  and  are  shown  graphically  on  plate  C-5. 


Table  C-22  -  Plan  optimization  summary  -  flood 
parameters  at  Chaska,  Minn. 


Flood 

frequency 

(percent) 

Stage  on 
Minnesota 
River 
(msl) 

Chaska 

Creek 

discharge 

(cfs) 

hast 

Creek 

discharge 

(cfs) 

Annual 

cost(3) 

Annual^  Net 
benefits  benefits 

Bene¬ 

fit 

cost 

ratio 

5.0 

718.0 

2,950 

2,500 

$489,000 

5547,000 

$58,000 

1.1 

3.0  s 

719.7 

3,500 

3,000 

515,000 

628,000 

113,000 

1.2 

1.0(1) 2 3 

723.0 

4,700 

4,350 

579,000 

767,000 

188,000 

1.3 

0.5 

724.9 

5,600 

5,400 

661,000 

808,000 

147,000 

1.2 

0.25 

726. 5^ 

6,800 

6,500 

816,000 

649,000 

a  . 

33,000 

1.0 

(1)  Selected  level  of  protection  anu  point  of  maximum  net  oenefits. 

(2)  Equivalent  to  the  standard  project  flood  on  the  Minnesota  River. 

(3)  Average  annual  costs  and  benefit*  based  o-  a  5  5/8-percent  interest 
rate  and  a  100-year  project  life. 
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57.  The  construction  of  a  bridge  over  East  Creek  on  Minnesota  Highway  41 
to  replace  the  existing  culvert  has  been  included  in  the  proposed  plan. 
The  bridge  would  be  necessary  to  protect  the  East  Creek  flood  bypass 
structure  and  channel  from  flood  waves  that  could  be  generated  by  a 
collapse  of  the  existing  highway  embankment.  Three  alternative 
methods  of  combating  this  problem  were  investigated.  Alternative  1 
considered  strengthening  the  highway  embankment  to  create  a  dam  which 
would  allow  ponding  to  occur  without  danger  of  failure.  The  bypass 
structure  and  channel  could  be  reduced  in  size  because  the  increased 
storage  could  be  expected  to  reduce  flows  downstream.  Alternative  2 
considered  no  modification  to  the  highway  embankment  and  assumes  that 
failure  would  occur  during  a  large  flood.  Strengthening  and  enlarg¬ 
ing  downstream  structures  would  be  necessary.  Alternative  3  consists 
of  a  bridge  on  Minnesota  Highway  41  over  East  Creek  with  a  bypass 
structure  and  channel  designed  for  a  1-percent  chance  discharge. 
Alternative  3  was  the  least  costly  alternative  and  therefore  was  recom¬ 
mended.  The  estimated  first  costs  of  the  alternatives  are  shown  in 
table  C-23. 


Table  C-23  -  First  costs  of  East  Creek  flood  bypass  alternatives 


Alternative 

First  cost 

No.  1  -  Dam  at  Minnesota  Highway  41  with  decreased 
size  of  East  Creek  flood  bypass  structure 
and  channel  due  to  increased  storage 

$4,319,000 

No.  2  -  No  modification  at  Minnesota  Highway  41 
with  downstream  structures  strengthened 
to  withstand  flood  waves 

3,665,000 

No.  3  -  Bridge  on  Minnesota  Highway  41  over  East 

Creek  with  bypass  structure  and  channel 
designed  for  a  1-percent  chance  discharge 

3,467,000 

58.  Consideration  was  given  to  constructing  the  Chaska  Creek  diversion 
to  provide  protection  from  the  standard  project  flood.  The  first  cost 
of  this  plan  increased  the  cost  of  the  diversion  about  2*5  times  over 
that  of  the  proposed  scale  of  development.  In  addition,  the  increase 
in  average  annual  costs  exceeded  the  expected  increase  in  average  an¬ 
nual  benefits  by  4  times.  Although  added  security  to  the  citizens  of 
Chaska  would  result,  the  cost  to  provide  this  degree  of  protection  from 
Chaska  Creek  flooding  was  considered  excessive. 
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59.  An  optimum  relationship  between  costs  and  benefits  exists  when 
protection  is  provided  for  floods  from  East  and  Chaska  Creeks  and  the 
Minnesota  River,  having  an  average  frequency  of  occurrence  in  the  order 
of  once  in  100  years.  It  was  considered  impracticable  to  increase  the 
design  capacity  beyond  intermediate  regional  flood  protection  since 
large  additional  expenditures  for  bridge  modifications,  landr.  and 
residence  relocation  or  purchase  would  be  necessary  although  such 
measures  could  be  economically  justified.  Therefore,  a  plan  provid¬ 
ing  intermediate  regional  flood  protection  was  selected.  Furthermore, 
the  levee  protecting  Chaska  from  Minnesota  River  flooding  is  designed 
to  contain  the  standard  project  flood  within  the  freeboard  range, 
although  emergency  measures  would  be  required  and  could  be  effectively 
employed  to  provide  additional  levee  closures  required  by  floods 
greater  than  the  intermediate  regional  flood. 
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AVERAGE  ANNUAL  BENEFITS  IN  MILLIONS  Or  DOLLARS 
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APPENDIX  D 


COST  ESTIMATES 


BASIS  FOR  COST  ESTIMATES 

1.  Estimated  costs  contained  within  this  appendix  are  based  on 
unit  prices  adjusted  to  reflect  average  bid  prices  received  on  com¬ 
parable  work  by  the  St.  Paul  District.  An  allowance  of  20  percent 
for  contingencies  is  included  in  the  estimated  costs. 

FIRST  COSTS 

2.  The  detailed  estimate  of  first  costs  for  the  work  recommended 
by  this  report  is  given  in  table  D-l  with  the  costs  shown  based  on 
February  1973  price  levels.  The  estimated  cost  of  lands  is  based 
on  appraisal  data  obtained  from  office  studies. 


Table  D-l  -  Detailed  estimate  of  first  costs 

- THtaT— 

Unit  estimated 

Item _ Unit  Quantity _ cost _ cost 


Federal  first  costs 
Relocations 


Railroads 


Construct  bridge,  station 
29+08*1) 

Job 

Sum 

$168,000 

Construct  bridge,  station 
16+75<*> 

Job 

Sum 

- 

195,000 

Replac^^ridge,  station 

Job 

Sum 

45,000 

Remove  track,  station 

29+00  to  30+00 

LF 

400 

$3.00 

1,200 

Contingencies 

81,800 

Total  railroads  491,000 
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Table  D-l  -  Detailed  estimate  of  first  costa  (cont) 


Unit 

_ Item  Unit  Quantity  coat 

Federal  first  costs  (cont) 

Relocations  (cont) 


Bridge  removal  and  protection 

on 

Remove  bridge,  station 
63+00<l) 

Remove  First  Street  Bridge ^ 
Protection,  Highway  212 
bridge,  station  42+40' 2) 

Contingencies 

Total  bridge  removal  and  protection 

Total  relocations 

Channels 


Remove  culv^j^ 
Highway  41 v 


Job 

Sum 

- 

Job 

Sum 

Job 

Sum 

- 

Job 

Sum 

_ 

Excavation,  common 

CY 

395,000 

$1.00 

Grubbing  and  clearing 

Acre 

9.0 

1,000.00 

Semicompacted  fill 

CY 

44,000 

2.00 

Riprap 

CY 

52,000 

15.00 

Filter  gravel 

Sand  filter^2) 

CY 

29,500 

8.00 

CY 

500 

2.00 

Drop  structure,  station 
2+00U; 

Job 

Sum 

Drop  structure,  station 
16+20'1) 

Job 

Sum 

Drop  structure,  station 
55+00'2) 

Job 

Sum 

Drop  structure,  station 
2+00<2) 

Job 

Sum 

Drop  structure,  station 
41+90(2) 

Job 

Sum 

. 

Drop  structure,  station 
46+70(2) 

Job 

Sum 

Tributary  inlet  structure 
station  31+00^' 

Job 

Sum 

_ 

Low-flow  pipe,  48-inch(2) 

LF 

150 

50.00 

Low-flow  control  gate 
and  structure^) 

(2) 

Dewatering  channel '  ' 
Concrete  channel (2) 

Job 

Sum 

LF 

680 

50.00 

LF 

400 

460.00 

Total 

estimated 

cost 


$22,000 

2,000 

5,000 

5,000 

7,000 

41,000 

532,000 


395,000 

9,000 

88,000 

780,000 

236,000 

1,000 

45,000 

150,000 

155,000 

51,000 

110,000 

45,000 

27,000 

7,500 

12,000 

34,000 

184,000 
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Table  D-l  -  Detailed  estimate  of  first  coats  (cont) 


Item 

Unit 

Quantity 

Unit 

cost 

Total 

estimated 

cost 

Federal  first  costs  (cont) 

Channels  (cont) 

Seeding,  topsoil  and 
finishing 

Acre 

5.0 

$2,000.00 

$10,000 

Landscaping 

Job 

Sum 

- 

45,000 

Safety  fencing 

LF 

1,600 

8.00 

12,800 

Contingencies 

Total  channels 

Channel  utilities 

Sanitary  sewer  force 
main  relocation, 
station  16+90 ^ 

Job 

Sum 

479,700 

2,877,000 

5,000 

Sanitary  sewer  siphon, 
station  6 2+00 

Job 

Sum 

. 

10,000 

Sanitary  sewer  siphon, 
station  31+40 7 

Job 

Sum 

_ 

7,000 

Contingencies 

Total  channel  utilities 

Levees 

Levee  work 

Grubbing  and  clearing 

Acre 

6.0 

1,000.00 

4,000 

26,000 

6,000 

Remove  interceptor  sewer, 

8- inch  VCP,  section  2 

LF 

1,700 

1.75 

2,975 

Remove  manholes,  section  2 

Ea 

5 

50.00 

250 

Remove  36-inch  RCP  from 

LF 

36 

3.00 

108 

existing  levee,  section  2 
Remove  headwall,  section  2 

Job 

Sum 

250 

Remove  16-inch  steel  pipe 
from  top  of  existing  levee, 
section  2 

Job 

Sum 

150 

Remove  concrete  flume, 
section  2 

Job 

Sum 

200 

Remove  interceptor  sewer, 
8-inch  VCP,  section  3 

LF 

500 

1.75 

875 

Plug  8-inch  CIR  force 
main,  section  3 

LF 

1,400 

2.00 

2,800 
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Levee  work  (cont) 


Remove  36-inch  RCP,  section  3  LF 
Remove  headwall,  section  3  Job 

Remove  16-inch  steel  pipe 
from  top  of  existing  levee, 
section  3  Job 

Remove  concrete  flume, 
section  3  Job 

Stripping  CY 

Inspection  trench  CY 

Levee  fill  CY 

Levee  fill  CY 

Levee  fill  CY 

Filter  CY 

Riprap  CY 

Landscaping  Job 

Topsoil  CY 

Seeding  Acre 

Contingencies 


Total  levee  work 
Closures 

No.  1  (stop  log  closure  with 
sheet-pile  seepage  barrier 


on  Milwaukee  Road  RR)  Job 

No.  2  (sandbag  closure  on 
Highway  41)  Job 

No.  3  (sandbag  closure  on 
First  Street)  Job 

No.  4  (seepage  barrier, 

Mpls  &  St.  Louis  RR)  Job 

Contingencies 


Total  closures 


96 

$3,00 

$288 

Sum 

- 

250 

Sum 

- 

150 

Sum 

_ 

250 

17,400 

1.00 

17,400 

20,800 

1.50 

31,200 

187,500 

0.30 

56,250 

5,400 

1.00 

5,400 

145,900 

2.00 

291,800 

3,790 

8.00 

30.3Z0 

7,580 

15.00 

113,700 

Sum 

- 

40,000 

10,360 

2.00 

20,720 

19.3 

500.00 

9,650 

126,014 

757,000 

Sum 

- 

26,500 

Sum 

- 

1,000 

Sum 

- 

1,000 

Sum 

- 

1,500 

6,000 

36,000 
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□ 
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T~ 

A 
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■  w- 

:SP 

lA 

•- 

_ 

■K 

RCP,  54- inch,  class  IV 
Gate  well 

54'lnch- 

Diaphragms 
Energy  dissipator 
Contingencies 


Total  outlet  A 


Outlet  B  -  Elm  Street 

RCP,  54-inch,  class  III 
Gate  veil 

Sluice  gate,  54-inch 
with  stand 
Diaphragms 
Energy  dissipator 
RCP,  24-inch,  class  III 
RCP,  30-inch,  class  III 
RCP,  36-inch,  class  III 
RCP,  42-inch,  class  III 
RCP,  48-lnch,  class  III 
RC  manholes  with  catch 
basins 

Install  gate  well  on 
existing  84-inch  RCP 
at  Chestnut  Street 
Sluice  gate  with  stand 
84-inch 
Contingencies 


Total  outlet  B 


Unit 


;antit: 


_ 5 


Total 
estimated 
coat 


LF 

200 

$220.00 

$44,000 

Job 

Sum 

- 

9,000 

Each 

1 

7,000.00 

7,000 

Each 

5 

255.00 

1,275 

Each 

1 

19,000.00 

19,000 

97,000 


LF 

140 

65.00 

9,100 

Job 

Sum 

- 

15,000 

Each 

1 

7,000.00 

7,000 

Each 

5 

255.00 

1,275 

Each 

1 

19,000.00 

19,000 

LF 

200 

30.00 

6,000 

LF 

500 

35.00 

17,500 

LF 

1,000 

41.00 

41,000 

LF 

800 

48.00 

38,400 

LF 

800 

53.00 

42,400 

Each 

10 

800.00 

8,000 

Job  Sum 

Each  1  9,600.00 
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Table  D-l  -  Detailed  estimate  of  first  costs  (cont) 

Total 

Unit  estimated 

_ Item _ Unit  Quantity _ coat _ cost 

Federal  first  costa  (cont) 

Levees  (cont) 


Drainage  facilities  (cont) 
Outlet  C  -  Maple  Street 


RCP,  72-inch  class  III 

LF 

140 

$95.00 

$13,300 

Gate  well 

Sluice  gate,  72-inch 

Job 

Sum 

— 

19,000 

with  stand 

Each 

1 

9,000.00 

9,000 

Diaphragms 

Each 

5 

340.00 

1,700 

Energy  disslpator 

Each 

1 

25,000.00 

25,000 

RCP,  30-inch,  class  III 

LF. 

650 

36.50 

23,725 

RCP,  42-inch,  class  III 

LF 

150 

51.00 

7,650 

RCP,  54- inch,  class  III 

LF 

400 

64.00 

25,600 

RCP,  60-inch,  class  III 

LF 

400 

70.00 

28,000 

RCP,  66-inch,  class  III 

RC  manholes,  with  catch 

LF 

400 

85.00 

34,000 

basins 

Install  gate  well  on  exist¬ 
ing  18-inch  RCP  on 

Each 

8 

800.00 

6,400 

Walnut  Street 

Sluice  gate,  18-inch 

Job 

Sum 

- 

5,000 

with  stand 

Diaphragms  for  existing 

Each 

1 

2,250.00 

2,250 

18-inch  RCP 

Modify  inlet  and  outlet 
headwall  structures  at 
each  end  of  18-inch 

Each 

5 

80.00 

400 

RCP  for  proposed  levee 
Contingencies 

Total  outlet  C 

Job 

Sum 

10,000 

41,975 

253,000 

Outlet  D  -  East  Creek 


RCP,  108-inch,  class  IV 

LF 

Gate  well 

Job 

Sluice  gate,  108-inch 

with  stand 

Each 

Diaphragms 

Each 

Energy  disslpator 

Each 

Interceptor  ditch 

CY 

Gate  well  for  21-inch  CIP 

Job 

Sluice  gate,  21-inch 

Each 

Contingencies 

Total  Outlet  D 


320 

205.00 

65,600 

Sum 

- 

24,000 

2 

8,000.00 

16,000 

6 

640.00 

3,840 

1 

38,000.00 

38,000 

2,000 

2.00 

4,000 

Sum 

- 

9,700 

1 

1,100.00 

1,100 

32,760 

195,000 
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Table  D-l  -  Detailed  estimate  of  first  cotta  (coot) 


Item 


Federal  first  costs  (coot) 
Levees  (cont) 

Drainage  facilities  (cont) 


Control  structure  E  at 
Courthouse  Lake 


Tot 
estimated 
cost 


RCP  72-inch,  class  III 

LF 

100 

$70.00 

$7,000 

Gate  well 

Job 

Sum 

- 

9,200 

Sluice  gate,  72-inch  with 

stand 

Each 

1 

9,000.00 

9,000 

RCP  end  sections 

Each 

2 

500.00 

1,000 

Diaphragms 

Each 

3 

425.00 

1,275 

Contingencies 

_h525 

Total  control  structure  E 

33,000 

Outlet  F  near  Court  House 

RCP, 42-inch,  class  IV 

LF 

100 

31.00 

3,100 

RC  manhole,  with  catch  basin 

Each 

1 

800.00 

800 

RC  end  section 

Each 

1 

200.00 

200 

Flap  gate,  42-inch  complete 

Each 

1 

4,300.00 

4,300 

Contingencies 

1.600 

Total  outlet  F 

10,000 

Total  drainage  facilities 
Total  levees 
Relief  well  system 


Relief  well 
Contingencies 


860,000 

1,653,000 


350,000 

70.000 


Total  relief  well  system 


420,000 


Table  D-l  -  Detailed  estlnate  of  flrat  coate  (coot) 


— TUTU- 

Unit 

estimated 

Item 

Unit 

Quantity 

cost 

cost 

Federal  first  costs  (cont) 

Pumping  plants 

Chaska  Creek  pump  station 

Job 

Sum 

- 

$200,000 

Elm  Street  pump  station 

Job 

Sum 

- 

305,000 

Maple  Street  pump  station 

Job 

Sum 

- 

320,000 

East  Creek  pump  station 

Job 

Sum 

- 

330,000 

Contingencies 

231,000 

Total  pumping  plants 

1,386,000 

Total  construction  cost 

6,894,000 

Total  engineering  and  design 

689,000 

Total  supervision  and  administration 

413,000 

Total  Federal  recreational  facilities  cost 

18,000 

Total  Federal  first  costs 

8,014,000 

Mon-Federal  first  costs 

Lands  and  damages 

Lands  and  rights-of-way  costs 

399,000 

Acquisition  costs 

35,000 

Contingencies 

87,000 

Total  lands  and  damages 

521,000 

Relocations 

Brides  modifications 

(4) 

Construct  Hlchwav  41  bridge 

Job 

Sum 

191,000 

Construe  Stoughton  Avenue 

Construct  U.S.  Highway  212 
bridge'1* 

Job 

Sun 

- 

115,000 

Job 

Sun 

** 

80,000 

Construct  County  Highway 

17  bridge'1'  ... 

Replace  First  Street  Bridge'  ' 

Job 

Sue 

- 

110,000 

Job 

Sum 

- 

85,000 

Cons  tru^  Hickory  Street 

Job 

Sum 

94,000 

Rep lace. private  driveway 
bridge'*' 

Job 

Sum 

MB 

18,000 

Engineering  and  contingencies 

208,000 

Total  bridge  modifications 

901,000 
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Table  D-l  -  Detailed  estimate  of  first  costa  (cont) 


- — 

Unit  estimated 

Item  Unit  Quantity  cost  cost 


Non-Federal  first  costs  (cont) 
Relocations  (cont) 

Utilities 

Relocate  buried  telephone 


cable,  station  31+00^ 

Job 

Sum 

- 

$3,000 

Construct  12-inch  water  main 

bridge  crossing,  station 

56+90' ^ 

LF 

140 

$50.00 

7,000 

Relocate  Brandendale  utility 

conduit,  station  63+00^ 

Job 

Sum 

- 

10,000 

Construct  6-inch  water  main 

bridge  crossing,  station 

31+40' 2> 

IF 

100 

40.00 

4,000 

Relocate  utility  poles ' 2) 

Job 

Sum 

- 

7,000 

Install  8-inch  VCP  sewer 

section  1^'  ... 

LF 

2,200 

5.50 

12,100 

Install  manholes,  section  1'  ' 

Each 

5 

800.00 

4,000 

Install  8-inch  CIP  force 

main'3) 

LF 

1,400 

10.50 

14,700 

Install  8-inch  Cl  gate  valve'  ' 

Each 

1 

350.00 

350 

Relocate  hydrant 

Each 

1 

1,000.00 

1,000 

Relocate  utility  lines^) 

Job 

Sum 

- 

5,000 

Engineering  and  contingencies 

20,850 

Total  utilities 

89,000 

Total  relocations 

990,000 

Non-Federal  share  of  recreation 

costs 

18,000 

Total  non-Federal  first  costs 

1,529,000 

Total  first  costs 

• 

Federal  first  cost 

8,014,000 

Non-Federal  first  costs 

1,529,000 

Total  first  costs 

9,543,000 

Tl5  East  Creek  flood  bypass. 

(2)  Chaaka  Creek  diversion. 

(3)  Minnesota  River  levee. 


(4)  Construction  of  a  bridge  to  pass  East  Creek  flood  flows  is  less 
costly  then  increasing  the  slse  of  the  flood  bypass  structure  to  con¬ 
tain  flood  waves  which  may  result  if  the  Righwey  41  embankment  fails 
during  a  flood. 
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ESTIMATE  OF  ANNUAL  CHARGES 


3.  Annual  charges  for  the  proposed  Improvements  are  baaed  on  an 
Interest  rate  of  5  5/8  percent  and  an  amortisation  period  of  100  vears. 
Included  in  the  annual  charges  is  an  allowance  for  interest  during 
an  assumed  2-year  construction  period.  Maintenance  and  operation 
of  the  proposed  Improvement  are  based  on  cost  data  available  for 
similar  work  throughout  the  country.  Estimates  of  the  average 
annual  maintenance,  operation  and  replacement  costs  are  shown  in 
table  D-2 .  Table  D-3  summarizes  the  estimated  annual  charges  for 
the  flood  protection  plan  at  Chaska. 

Table  D-2  -  Estimates  of  annual  maintenance,  operation. 


and  replacement  costs 


Item 

Annual  cost 

Replace  pumps  at  four  pumping  stations ^ 

$11,000 

Annual  power  charges 

300 

Levee  maintenance 

2,000 

Channel  maintenance 

2,700 

Pumping  plant  operation 

1.000 

Total 

17,000 

(1)  Amortized  costs  based  on  35-year  life. 

Table  D-3  -  Estimated  annual  charges 


Item 

Annual  charges 

Total  first  cost 

$9,543,000 

Interest  during  construction 

389,000 

Total  economic  Investment 

9,932,000 

Interest  and  amortization^) 

561,000 

Operation,  maintenance,  and  major 
replacements 

Recreation  trail  maintenance 

17,000 

1,000 

Total  annual  charges 

579.000 

(1)  Interest  and  amortisation  for  100-year  life  at  5  5/8-percent 
interest  rate  ■  0.05649. 
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APPENDIX  E 

FLOODPLAIN  REGULATION 
PURPOSE  AND  SCOPE 

1.  The  purpose  of  this  appendix  is  to  familiarize  the  officials 
of  the  city  of  Chaska  with  floodplain  management  measures  avail¬ 
able  for  reducing  flood  losses  and  of  their  relationship  to 
existing  and  future  loss  potential.  The  combined  solutions  involving 
channel  diversion,  flood  bypass  channel,  levees,  land-use  controls, 
and  other  measures  are  all  required  to  insure  proper  management  of 
the  floodplain  and  to  minimize  flood  losses  in  the  future.  This 
appendix  describes  the  various  measures  vhich  can  be  accomplished 

by  local  governments  to  control  future  land  use  and  developments 
as  a  means  of  reducing  the  flood  threat  for  the  residual  floodplain 
not  afforded  flood  protection. 

AVAILABLE  DATA 

2.  Information  on  streamflov  records,  past  floods,  and  flood 
frequencies  is  provided  in  the  main  report  and  appendix  B, 

Hydrology,  Hydraulics,  and  Interior  Drainage.  The  damages  resulting 
from  floods  and  the  effect  on  development  plans  are  discussed  in 
appendix  C,  Flood  Damage  and  Benefit  Analyses  and  Plan  Formulation. 

METHODS  OF  FLOOD  DAMAGE  REDUCTION 

3.  Equally  as  important  as  structural  measures  in  preventing 
future  flood  damages  are  the  land-use  controls  and  other  measures 
vhich  can  be  implemented  by  local  governments  and  individuals  to 
guide  future  floodplain  developments  in  such  a  manner  as  to  lessen 
the  damaging  effects  of  floods.  The  Minnesota  State  Floodplain 
Management  Act  (Minnesota  Statute,  Chapter  10b)  of  May  1969  pro¬ 
vides  State  coordination  and  assistance  to  local  governmental 
units  in  floodplain  management ;  encourages  local  governmental  units 
to  adopt,  enforce,  and  administer  sound  floodplain  management 
ordinances ;  aid  provides  the  commissioner  of  natural  resources  with 
authority  necessary  to  carry  out  a  floodplain  management  program 
for  the  State  and  to  coordinate  Federal,  State,  and  local  floodplain 
management  activities  in  the  State.  Before  local  ordinances 

can  be  adopted,  technical  data  must  be  developed  for  delineation 
of  floodplains  and  floodway s  along  watercourses  (see  plate  E-l). 

The  ordinances  are  designed  to  include  provision  for  preservation 
of  the  capacity  of  the  floodplain  to  carry  and  discharge  intermediate 
regional  floods,  minimization  of  flood  hazards,  and  regulation  of 
the  use  of  floodplain  land.  Floodplain  management  ordinances  and 
subsequent  modifications  are  subject  to  approval  of  the  commissioner 
of  natural  resources . 

i».  The  act  requires  that  the  commissioner  shall  promulgate 
rules  and  regulations  covering: 
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a.  Criteria  for  determining  the  floodplain  uses  which  may¬ 
be  permitted  without  creating  an  unreasonable  public  hazard  or 
unduly  restricting  the  capacity  of  the  floodplain  to  carry  and 
discharge  the  regional  floods. 

b.  Variance  procedures. 

c.  Criteria  for  alternative  or  supplemental  floodplain 
management  measures  such  as  flood  proofing,  subdivision  regula¬ 
tions,  building  codes,  sanitary  regulations,  and  flood  warning 
systems . 


d.  Due  consideration  to  the  needs  of  industry  whose 
business  requires  that  it  be  located  within  a  floodplain. 

For  these  controls  to  be  effective,  public  understanding  of  the 
general  flood  problem,  the  degree  of  risk,  and  the  methods  that 
can  be  used  to  control  use  of  the  land  is  necessary.  The  various 
methods  of  regulating  floodplain  land  use  and  development  and 
other  possible  means  of  reducing  or  preventing  future  flood  damages 
are  described  in  subsequent  paragraphs. 

5.  The  studies  for  this  report  included  a  comparison  of  several 
alternative  means  of  solving  the  flood  and  other  water-related 
problems  of  the  East  and  Chaska  Creek  watersheds,  and  of  the 
flood  prone  areas  of  Chaska  within  the  Minnesota  River  floodplain. 
Based  on  these  studies,  a  flood  bypass  channel  on  East  Creek, 
channel  diversion  on  Chaska  Creek,  levee  upgrade  along  the  Minnesota 
River,  together  with  floodplain  regulations  in  accordance  with 
State  law  in  the  intermediate  regional  floodplain  which  remains 
after  construction  of  the  proposed  structural  measures  represent 
the  most  practical  and  economical  water  resources  development  and 
management  plan.  The  residual  floodplain  after  proposed  project 
development  is  shown  on  plate  3  of  the  main  report  and  the  corres¬ 
ponding  water  surface  elevations  are  shown  on  plate  E-4. 

6.  The  proposed  plan  of  improvement  and  its  beneficial  effect 
on  reducing  flood  stages  and  damages  are  described  in  the  main 
report  and  in  other  appendixes. 

CONTROL  OVER  THE  LAND 


7.  GENERAL 

In  a  sound  floodplain  management  program  prevention  of  future 
flood  damages  by  land-use  controls  and  other  measures  which  can  be 
implemented  by  local  governments  or  individuals  is  equally  as 
important  as  structural  measures  in  lessening  the  damaging  effects 
of  floods.  Floodplain  regulations  imply  the  adoption  and  use  of 
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legal  tools  by  communities  with  which  to  control  the  extent  and 
types  of  future  development  which  would  be  permitted  in  the  flood- 
plains.  For  these  controls  to  be  effective,  public  under¬ 
standing  of  the  general  flood  problem,  the  degree  of  risk,  and  the 
methods  that  can  be  used  to  control  use  of  the  land  is  necessary. 

The  various  means  of  regulating  floodplain  land  use  and  development 
and  other  possible  means  of  reducing  or  preventing  future  flood 
damage  are  described  in  subsequent  paragraphs. 

8.  DESIGNATED  FLOODWAYS  AND  ENCROACHMENT  LINES 

A  designated  floodway  is  the  area  of  channel  and  those  portions 
of  the  floodplain  adjoining  the  channel  which  are  reasonably  required 
to  carry  floodwaters .  Encroachment  lines  are  the  lateral  boundaries 
of  the  floodway,  one  on  each  side  of  the  river.  In  general,  neither 
construction  nor  land  filling  should  be  permitted  between  these 
lines  if  these  works  would  interfere  with  the  passage  of  floodwaters 
as  specified  in  the  State  floodplain  regulations. 

9.  ZONING 

Zoning  is  the  legal  tool  that  is  used  to  implement  and  enforce 
the  detailed  plans  resulting  from  the  planning  program.  It  is  used 
by  communities,  counties,  and  agencies  of  the  State  to  control 
and  direct  the  use  and  development  of  land  and  property  within  their 
Jurisdiction.  Zoning  insures  the  safekeeping  of  property  for  public 
health  and  welfare  and  the  best  use  of  available  land.  Division  of 
communities  into  various  zones  should  be  the  result  of  a  comprehen¬ 
sive  planning  program  for  the  entire  area.  Designated  floodvays 
may  be  zoned  for  the  purpose  of  passing  floodwaters  and  for  other 
limited  uses  that  do  not  conflict  with  that  primary  purpose.  The 
ordinance  may  also  establish  regulations  for  the  floodplain  areas 
outside  of  the  floodway.  These  include  designating  elevations  below 
which  certain  types  of  development  cannot  be  constructed. 

10.  SUBDIVISION  REGULATIONS 

A  subdivision  can  be  defined  as  a  tract  of  land  divided  into 
lots  for  the  purpose  of  either  sale  or  building  development.  Sub¬ 
division  regulations  are  used  by  local  governments  to  specify  the 
manner  in  which  land  may  be  divided.  These  regulations  may  state 
the  required  width  of  streets,  requirements  for  curbs  and  gutters, 
size  of  lots,  elevation  of  land,  freedom  from  flooding,  size  of 
floodvays,  and  other  points  pertinent  to  the  welfare  of  the  com¬ 
munity.  Not  only  can  public  health  and  welfare  benefit,  but 
various  municipal  costs  such  as  maintenance  of  streets  and  utilities 
can  be  reduced  during  flood  periods.  Subdivision  regulations  pro¬ 
vide  an  efficient  means  of  controlling  construction  in  presently 
undeveloped  floodplain  areas.  The  following  typical  provisions  which 
could  be  added  to  regulations  would  be  helpful  to  flood  damage 
prevention : 
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a.  Show  extent  of  the  floodplain  on  subdivision  maps. 

b.  Show  floodway  limits  or  encroachment  lines. 

c.  Prohibit  fill  in  the  floodway  that  would  restrict  flow. 

d.  Require  that  subdivision  roads  be  above  the  elevation  of 
a  selected  flood  level. 

e.  Require  that  each  lot  contain  a  building  site  with  an 
elevation  above  a  selected  flood  level. 

11.  BUILDING  CODES 

A  building  code  is  a  set  of  regulations  adopted  by  a  local 
governing  body.  The  code  sets  forth  standards  for  the  construction 
of  buildings  and  other  structures  for  the  purpose  of  protecting 
the  health,  safety,  and  general  welfare  of  the  public.  A  well- 
written  and  properly  enforced  building  code  can  effectively  reduce 
damages  to  buildings  in  the  floodplain.  A  few  of  the  requirements 
which  should  be  specified  in  a  building  code  to  reduce  flood 
damages  are: 

a.  Prevent  flotation  of  buildings  from  their  foundations 
by  requiring  proper  anchorage. 

b.  Establish  basement  elevations  and  minimum  first-floor 
elevations  consistent  with  potential  floods. 

c.  Require  structural  strength  to  withstand  either  water 
pressure  or  high  velocity  of  flowing  water. 

d.  Restrict  the  use  of  materials  which  deteriorate  rapidly 
when  exposed  to  water. 

e.  Prohibit  equipment  that  might  be  hazardous  to  life  when 
submerged,  such  as  chemical  storage,  boilers,  or  electrical 
equipment . 

12.  DEVELOPMENT  POLICIES 

Wise  day-to-day  policy  and  action  decisions  to  prevent  con¬ 
struction  of  streets  and  utility  systems  in  undesirable  areas  will 
deter  development  in  floodplains.  Street  improvements,  schools, 
and  other  public  facilities  located  elsewhere  discourage  floodplain 
exploitation  and  encourage  development  toward  higher  ground. 
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FLOOD  PROOFING 


13.  Flood  proofing  is  a  combination  of  structural  changes  and 
adjustments  to  properties  subject  to  flooding  primarily  for  the 
reduction  or  elimination  of  flood  damages.  Although  it  is  more 
simply  and  economically  applied  to  new  construction,  flood  proofing 
is  also  applicable  to  existing  facilities.  It  has  promise  in  one 
or  more  of  the  folloving  situations. 

a.  Where  moderate  flooding  with  low  stage,  low  velocity, 
and  short  duration  is  experienced, 

b.  Where  the  traditional  type  of  flood  protection  is  not 
feasible. 


c.  Where  individuals  desire  to  solve  their  flood  problems 
without  collective  action,  or  where  collective  action  is  not 
possible. 


d.  Where  activities  dependent  on  river  locations  need  some 
degree  of  protection. 


e.  Where  a  resource  manager  desires  a  higher  degree  of  pro¬ 
tection  than  that  which  is  provided  by  a  flood  control  project. 

Many  different  flood  proofing  measures  have  been  recognized  and 
studied.  The  names  given  most  of  them  are  self-explanatory. 
Included  in  those  measures  are  the  following  items: 


Seepage  control 
Sewer  adjustment 
Permanent  closure 
Openings  protected 
Interiors  protected 
Protective  coverings 
Fire  protection 


Watertight  caps 
Proper  anchorage 
Underpinning 
Timber  treatment 
Deliberate  flooding 
Structural  design 
Reorganized  use 


Appliance  protection 
Utility  adjustments 
Roadbed  protection 
Elevation  or  raising 
Temporary  removal 
Rescheduling 
Proper  salvage 


A  general  sketch  showing  some  flood  proofing  techniques  is  shown  on 
plate  E-2.  The  following  paragraphs  describe  in  more  detail  some 
of  the  more  applicable  measures  available  for  flood  proofing  existing 
residential  properties. 

lh .  Seepage  control,  because  of  the  pervious  foundation  soils 
at  Chaska,  will  remain  a  problem  even  with  the  proposed  flood 
control  works  in  place.  However,  foundation  walls  can  be  made 
watertight  to  minimize  water  infiltration  through  cracks  and 
crevices  in  the  walls.  In  buildings  under  construction,  this 
can  be  accomplished  through  the  use  of  waterproof  membranes 


E-5 


and  seals.  Construction  Joints  can  be  protected  by  the  use  of 
a  neoprene  or  similar  waterstop.  Existing  masonry  or  stone 
foundations  are  more  difficult  to  waterproof,  particularly  if 
the  mortar  Joints  have  deteriorated  with  age.  Sealing  of  walls 
to  prevent  seepage  can  be  accomplished  in  many  cases,  however, 
by  coating  them,  preferably  on  the  exterior,  with  hydraulic  cement, 
epoxy  paint,  or  other  similar  waterproofing  materials.  It  must 
be  recognized  that  sealing  and  waterproofing  of  walls  increases 
the  hydraulic  forces  acting  on  the  vails  unless  the  drainage 
through  the  vails  which  is  afforded  by  the  cracks  and  crevices 
prior  to  sealing  is  provided  by  other  means.  Sometimes  the 
wisest  course  would  be  to  permit  the  seepage  through  the  wall 
and  then  control  it  by  a  floor  drain  and  sump  pump.  Existing 
cracks  and  leaks  in  walls  sometimes  can  be  the  most  practical 
form  of  drainage  to  relieve  pressure.  In  some  cases  this  drain¬ 
age  can  be  supplemented  by  holes  drilled  through  the  walls. 
Structural  and  hydraulic  analyses  of  alternative  designs  and 
associated  cost  estimates  will  enable  the  designer  to  choose 
the  most  suitable  means  of  controlling  seepage  at  a  given 
building.  A  sump  and  pump  system  can  be  employed  to  help  pro¬ 
tect  the  subsurface  part  of  a  building.  The  pump  could  be 
designed  to  accept  storm  and  seepage  flovs  and  pump  them  to  a 
point  above  the  floodvaters.  The  sump  should  be  open  to  the 
soil  at  the  bottom  and  to  atmospheric  pressure  at  the  top  vithin 
the  basement.  This  would  provide  a  fail-safe  feature,  in  that 
power  or  pump  failure  would  allow  water  to  flood  the  basement 
and  thereby  tend  to  balance  the  outside  flood  induced  pressures 
upon  the  basement  vails  and  floor  slab.  As  an  alternative, 
a  prearranged  program  of  deliberate  flooding  with  clean  water 
could  be  employed  to  minimize  the  cost  of  cleanup  after  a  flood. 

1$.  Regarding  sever  backup,  most  existing  Bubdrains,  vhether 
connected  to  sewage  systems  or  not,  are  subject  to  backflov  and 
high  pressures  during  floods.  Since  these  high  pressures  could 
burst  the  usually  encountered  clay  pipe  subdrains  and  endanger 
basement  walls  and  floors,  some  device  such  as  a  gate  valve  must 
be  provided  for  protecting  or  isolating  the  subdrains  around 
the  building  from  these  high  pressures.  There  are  several  alter¬ 
native  methods  for  controlling  backflov  through  sewers.  One 
method  would  be  to  Install  a  main  valve  at  a  location  where  the 
sever  is  strong  enough  to  resist  the  flood  induced  pressure  and 
where  all  possible  reverse  flows  can  be  stopped.  See  locations 
A  and  B  in  figure  E-l  on  plate  E-3.  This  valve  should  be  de¬ 
signed  to  accommodate  grit  and  other  materials  which  could  lodge 
in  it.  If  the  pipe  is  of  sufficient  strength,  an  alternative 
would  be  to  install  separate  valves  on  all  basement  fixtures 
and  floor  drains  (figure  E-l).  These  valves  could  be  Inflatable 


plug.  Valves  designed  for  low  pressure  (20  pounds  per  square 
inch  and  less)  could  be  installed  in  drain  lines  of  fixtures 
whic.i  are  below  design  water  levels .  In  either  of  the  above 
alternatives,  it  would  be  necessary  to  provide  adequate  sump 
pumps  to  handle  any  leakage.  Figure  E-2  shown  on  plate  E-3  pre¬ 
sents  another  alternative  for  controlling  sewer  backup.  This 
alternative  provides  for  outletting  all  floor  drainage,  appliance 
drainage,  drain  tile  flow,  and  any  seepage  that  might  enter  the 
building,  to  a  sump  pump.  The  pump  would  lift  the  drainage  up 
to  an  elevation  above  the  design  flood  on  a  permanent  basis .  By 
thus  eliminating  all  gravity  sewer  drains,  the  problem  of  flooding 
backflow  can  be  eliminated  and  a  subsurface  area  permitted  to 
function  during  floods . 

16.  Flood  proofing  of  all  existing  buildings  is  not  practical 
since  most  structures  are  not  designed  to  withstand  the  high 
heads  involved.  Raising  the  flood-prone  structures  several  feet, 
when  physically  possible,  and  removing  structures  which  are  not 
feasible  to  raise  would  entail  costs  exceeding  $19  million.  In 
addition,  the  "perched"  appearance  of  the  raised  buildings  inherent 
in  the  flood  proofing  process  would  be  aesthetically  unappealing 
and  socially  unacceptable. 

IT.  A  useful  guide,  "Introduction  to  Flood  Proofing,"  prepared  by 
the  Center  for  Urban  Studies,  University  of  Chicago,  under  the 
sponsorship  of  the  Corps  of  Engineers,  is  available  upon  request. 

It  presents  many  helpful  suggestions  and  briefly  outlines  and 
illustrates  the  possibilities  of  this  approach.  Another  guide 
entitled  "Recommended  Riverine  Flood-Proofing  Regulations"  currently 
being  prepared  by  the  Corps  of  Engineers  will  also  be  available 
upon  request  when  completed. 

FLOOD  FORECASTING 

18.  Because  of  the  highly  technical  nature  of  the  work  and  the 
interstate  factors  that  must  be  considered,  the  Federal  Government 
has  provided  leadership  in  developing  and  operating  the  major  flood 
forecasting  system.  The  National  Oceanic  and  Atmospheric  Admini¬ 
stration,  National  Weather  Service,  Department  of  Commerce,  provides 
flood  warning  service  for  the  State  of  Minnesota.  A  flood  fore¬ 
casting  and  flood  warning  system  presently  available  for  the 
Minnesota  River  through  the  National  Weather  Service  and  the  St.  Paul 
District,  Corps  of  Engineers  provides  Chaska  city  officials  and 
local  news  media  with  reliable  flood  forecasts  and  warnings. 

However,  little  or  no  warning  could  be  given  if  intense  rainfall 
caused  a  flash  flood  on  East  and  Chaska  Creeks.  Emergency  protective 


measures  to  extend  existing  levees  and  provide  portable  pumps  could 
be  done  to  protect  against  Minnesota  River  flooding  but  mnerous 
fixed  improvements  including  homes,  businesses,  schools,  utilities, 
and  transportation  facilities  vould  remain  subject  to  damage  from 
flash  flooding  on  the  creeks. 

TEMPORARY  EVACUATION 

19.  Temporary  evacuation  of  persons  and  property  from  the  path 
of  floodvaters  is  another  important  part  in  reducing  flood  losses. 
When  a  flood  is  expected: 

a.  Buildings  can  be  evacuated. 

b.  Materials  can  be  either  raised  above  floodvaters  or 
removed  to  higher  ground. 

c.  Emergency  protective  measures  can  be  undertaken. 

d.  Flood  fighting  and  relief .agencies  can  be  activated. 

PERMANENT  EVACUATION 

20.  Permanent  evacuation  of  developed  areas  subject  to  inundation 
involves  the  acquisition  of  lands  by  purchase  (through  the  exercise 
of  the  powers  of  eminent  domain,  if  necessary),  the  removal  of 
improvements,  and  the  relocation  of  the  population  from  such 
areas.  Lands  acquired  in  this  manner  could  be  used  for  agriculture, 
parks,  or  other  purposes  that  vould  not  interfere  vith  flood 

flovs  or  result  in  material  damage  from  floods. 

OPEN  SPACES 

21.  Great  emphasis  is  being  placed  on  the  groving  need  for  vastly 
increased  areas  for  recreational  and  other  open-space  uses.  Areas 
adjacent  to  streams  and  other  bodies  of  water  have  a  natural 
attraction  and  are  readily  adaptable  to  recreation  and  open  areas. 
Parks,  playgrounds,  and  picnic  areas  can  utilize  lands  vhich  vould 
not  be  suitable  for  facilities  requiring  permanent  structures. 

A  number  of  localities  throughout  the  country  are  using  floodplains 
for  such  purposes  and  are  reaping  secondary  benefits  from  flood 
damage  prevention.  Federal  grants  are  made  to  assist  communities 
in  acquiring  such  open  spaces  when  linked  vith  a  program  of  compre¬ 
hensive  planning.  A  green  space  area  ultimately  planned  as  part  of 
an  environmental  appreciation  trail  system  is  proposed  in  a  section 
of  the  residual  floodplain  area  of  Chaska  as  part  of  the  city's 
open-space  program.  The  remainder  of  the  residual  floodplain  vould 
be  regulated  in  accordance  vith  State  lav. 
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URBAN  REDEVELOPMENT  (RENEWAL) 


22.  Urban  renewal  can  be  used  in  flood-blighted  areas  that  are 
a  drain  on  the  economic  life  and  welfare  of  the. comaun ity  and  do 
not  lend  themselves  to  other  methods  of  regulation  and  control. 

The  Federal  Urban  Renewal  Program  provides  substantial  assistance 
to  municipalities  burdened  with  such  conditions .  A  redevelopment 
program  should  include  flood  control  works  where  appropriate 

and  necessary  as  well  as  setting  aside  the  lowest  floodplain  areas 
for  parks,  open  spaces,  and  other  uses  not  subject  to  substantial 
flood  damages.  Public  parking  areas  may  be  designated  provided 
adequate  regulations  or  precautions  are  established.  To  minimize 
flood  damages,  the  higher  areas  can  be  used  for  new  structures. 

WARNING  SIGNS 

23.  A  method  which  may  be  used  to  discourage  development  iz  the 
erection  of  flood  warning  signs  in  the  floodplain  area,  or  the 
prominent  posting  of  previous  high-water  levels.  These  signs 
carry  no  enforcement  but  simply  serve  to  inform  prospective  buyers 
that  a  flood  hazard  exists. 

BUILDING  FINANCING 

2k.  Very  little  building  is  carried  on  without  financing.  There¬ 
fore,  lending  institutions,  both  Federal  and  private,  are  in  a  posi¬ 
tion  to  exercise  some  control  over  floodplain  development  by  denying 
mortgage  guarantees  and  funds  to  subdivision  and  private  builders. 

FLOOD  INSURANCE 

25.  Flood  insurance,  if  established  on  a  sound  and  equitable  basis, 
could  provide  still  another  supplement  to  many  programs  for  reducing 
flood  damage.  However,  insurance  rates  should  realistically  reflect 
the  flood  risk  to  discourage  improper  development  of  floodplains.  A 
recently  enacted  National  Flood  Insurance  Bill  establishes  a  program 
of  Federal  assistance  for  flood  insurance  to  be  related  to  a  unified 
national  program  for  floodplain  management.  The  program: 

a.  Provides  for  the  formation  of  insurance  company  pools  under 
the  supervision  of  the  Secretary  of  Housing  and  Urban  Development. 

b.  Provides  Federal  premium  subsidies  and  reinsurance  coverage 

c.  Provides  that  the  property  owner  will  bear  part  of  the  cost 
in  the  form  of  a  premium. 

d.  Authorizes  an  alternative  program  under  which  private  com¬ 
panies  would  act  as  fiscal  agents  for  the  United  States  Government 
in  the  event  a  program  of  private  industry  participation  cannot  be 
carried  out. 
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e.  Sets  initial  insurance  limits  for  residential  properties 
with  provisions  for  gradual  extension  to  most  other  forms  of 
businesses ,  governmental  operations ,  and  other  floodplain  occupants . 

f.  Terminates  eligibility  for  sale  of  flood  insurance  after 
31  December  1971,  unless  permanent  land-use  regulations  with 
effective  enforcement  provisions  have  been  adopted,  and  at  any  time 
for  property  declared  to  be  in  violation  of  State  or  local  land 
development  ordinances . 

g.  Prohibits  the  granting  of  Federal  disaster  assistance 
with  respect  to  property  which  is  covered  by  flood  insurance  under 
the  act. 


h.  Authorizes  the  Secretary  of  Housing  and  Urban  Development 
to  identify  within  5  years  all  floodplain  areas  and  within  15  years 
to  establish  flood-risk  zones  and  make  estimates  of  flood-caused 
losses  in  these  zones. 

The  most  probable  future  role  for  flood  insurance  is  that  it  will^* 
provide  a  useful  means  of  accomplishing  other  programs  which 
will  reduce  the  risk  to  a  point  where  insurance  is  economically 
feasible.  Flood  insurance  is  not  a  complete  solution  to  flood 
problems  but  is  a  possible  means  of  providing  the  difference  bet¬ 
ween  partial  flood  protection  and  complete  coverage  against  loss 
for  structures  already  within  the  floodplain.  Flood  insurance  has 
been  available  in  Chaska  since  March  1971.  A  toted,  of  72  residential 
properties  were  protected  by  insurance  as  of  April  1973. 

BRIDGES 

26.  Community  expansion  brings  about  the  desire  for  more  stream 
crossings.  From  a  construction  standpoint,  perhaps  the  most 
economical  method  of  providing  crossings  consists  of  roadways  on 
earth  embankments ,  with  a  small  bridge  or  culvert  to  pass  stream- 
flows.  However,  this  is  often  the  least  desirable  from  a  flood 
damage  point  of  view.  If  the  structure  is  kept  at  a  low  elevation, 
it  is  frequently  flooded  and  fails  to  serve  its  intended  purpose. 

If  the  roadway  is  kept  high,  above  the  floodplain,  it  will  act  as 
a  dsn  and  increase  flood  stages  upstream  unless  the  waterway 
opening  is  adequate.  Therefore,  all  future  stream  crossings  in 
the  East  and  Chaska  Creek  watershed  should  be  designed  to  provide 
adequate  waterway  openings  and  bridge  clearances  and  roadway 
heights  above  flood  flows. 
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PERMANENT  EVACUATION  AS  AN  ALTERNATIVE 
TO  THE  PROPOSED  STRUCTURAL  IMPROVEMENTS 

27.  As  an  alternative  to  structural  means  of  regulating  or  con¬ 
taining  flood  flows,  permanent  evacuation  of  the  Chaska  flood- 
plain  and  permanent  conversion  of  land  use  were  initially  con¬ 
sidered.  This  would  involve  the  acquisition  of  some  390  acres 
of  land  by  purchase,  evacuation  of  about  one-half  of  Chaska'a  present 
population,  the  relocation  of  about  540  homes  and  U0  commercial 
establishments,  and  the  conversion  of  all  valley  lands  within  the 
city  limits  to  less  flood-damage-prone  use.  Preliminary  estimates 
indicate  that  economic  costs  for  the  relocation  would  approximate 
$22  million.  However,  the  additional  economic  costs  associated  with 
the  foregone  urban  use  of  valley  land  were  not  evaluated.  Because 
of  its  economic  infeasibility  and  because  other  alternatives 
were  found  to  be  less  costly  and  far  more  practicable  and  acceptable 
by  local  interests,  the  permanent  evacuation  plan  was  not  considered 
further.  Table  E-l  provides  a  summary  of  the  economic  analysis 
of  floodplain  evacuation.  . 


Table  E-l  -  Summary  of  evacuation  costs  and  benefits 


Average 

Average 

Average 

Benefit- 

Total  first 

annual 

annual 

annual 

cost 

cost 

costs 

damages 

benefits 

ratio 

$21,600,000 

$1,223, 000* 

$806,000 

$728,000 

0.6 

(1)  Average  annual  costs  and  benefits  based  on  a  5  5/8-percent  interest 
rate  and  an  amortization  period  of  100  years. 

FLOODPLAIN  REGULATION  AS  AN  ALTERNATIVE 
TO  THE  PROPOSED  STRUCTURAL  IMPROVEMENTS 

28.  The  city  of  Chaska  in  cooperation  with  the  State  of  Minnesota 
has  implemented  a  floodplain  regulation  program  along  the  Minnesota 
River  vithin  the  city.  The  East  and  Chaska  Creek  floodplains  are  not 
currently  regulated  because  until  this  report  the  required  engineering 
data  had  not  been  produced.  Within  the  developed  area  of  Chaska  the 
pattern  of  development  is  well  established  and  would  be  difficult  to 
change.  Thus  floodplain  regulation  as  an  alternative  at  Chaska  would 
most  likely  be  limited  to  building  codes  requiring  flood  proofing 

for  important  and  costly  future  facilities,  eliminating  basements 
of  proposed  new  residences,  elevating  first-floor  levels  of  proposed 
new  structures  where  practicable  above  the  intermediate  regional 
flood  levels ,  and  the  gradual*  conversion  of  land  use  and  the  gradual 
elimination  of  nonconforming  uses  within  the  floodway. 

29.  Land  outside  the  floodplain  in  Chaska  is  generally  well  suited 
for  development  and  accessible  to  existing  highway  routes,  but 

the  economic  costs  associated  with  increased  development  costs 
for  utilities  and  streets  and  locational  costs  resulting  from  a 
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changed  development  pattern  would  he  substantial.  Table  C-ll, 
appendix  C,  presents  an  estlaate  of  future  flood  Imtitiei  reduction 
benefits  frou  regulation  of  floodplain  land  use  and  development 
within  the  intermediate  regional  floodplain  at  Chaska.  The  analysis 
assumes  that  the  future  increase  of  damages  to  new  growth  would  be 
negligible  due  to  strict  regulation  of  the  floodplain  as  provided 
for  by  State  law.  The  high  residual  damages  with  floodplain  regulation 
lead  to  the  conclusion  that  floodplain  regulation  alone  would  not 
constitute  the  optima  flood  reduction  plan  for  Chaska;  i.e.,  the 
economic  costs  of  corrective  measures  plus  the  costs  of  residual 
damages  would  not  be  minimized  under  this  alternative.  Thus, 
floodplain  regulation  has  been  evaluated  further  as  a  supplement 
to  rather  than  a  substitute  for  other  flood  damage  reduction  measures. 

FLOODPLAIN  REGULATION  AS  A  SUPPLEMENT  TO 
THE  PROPOSED  STRUCTURAL  IMPROVEMEMTS 

30.  Cosiprehensive  planning  for  the  city  of  Chaska  must  recognize 
the  flood  hazard  which  will  exist  until  the  proposed  flood  control 
measures  are  in  place.  Floodplain  regulation  for  the  Minnesota 
River  floodplain  should  be  continued  and  the  East  and  Chaska  Creek 
floodplains  should  be  managed,  allowing  only  wisely  planned  develop¬ 
ments  in  recognition  of  the  interim  flood  threat.  The  water  sur¬ 
face  profiles  (plates  E-1*  and  E-5)  can  be  used  by  Chaska  city 
officials  as  an  approximate  guide  for  planning  deve lopment  s  for  the 
Interim  period  until  the  proposed  channel  diversion  on  Chaska  Creek 
and  the  proposed  flood  bypass  channel  on  East  Creek  can  be  constructed. 
It  is  recommended  that  during  the  interim  period  all  developments  be 
constructed  in  accordance  with  the  provisions  of  the  State  Flood- 
plain  Management  Act. 

31.  Although  the  proposed  structural  improvements  would  relieve 
much  of  Chaska  from  the  need  for  floodplain  regulation,  M<i 
in  accordance  with  State  law  for  the  residual  floodplain  would  be 
required  and  is  recommended  as  an  integral  part  of  the  proposed 
plan.  These  regulations  would  insure  conforming  uses  for  the  flood- 
plain  and  the  maintenance  of  the  natural  flood-carrying  capacity 

of  East  and  Chaska  Creeks.  The  residual  floodplain  areas  to  be 
regulated  (see  plate  3)  include  all  the  areas  on  the  outside  of 
the  levee  along  the  Minnesota  River,  the  areas  upstream  from  the 
proposed  bypass  channel  and  proposed  diversion  channel  on  Chaska 
and  East  Creeks,  respectively,  the  proposed  ponding  area  adjacent 
to  Courthouse  Lake,  and  an  area  on  East  Creek  near  U.S.  Highway  212. 

Such  regulations  would  insure  vise  use  of  the  floodplain  zone  and 
complement  the  open  space  river  corridor  plan  proposed  by  the 
city  of  Chaska. 
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TECHNICAL  ASSISTANCE  AVAILABLE 

32.  Effective  floodplain  development  plana  require  careful 
evaluation  of  the  flooding  potential  and  the  determination 
of  the  effects  upon  flood  flovs  of  future  floodplain  use. 

These  engineering  determinations  require  technical  experience 
and  information  which  most  communities  do  not  have.  In  response 
to  this  need,  the  State  of  Minnesota,  the  U.S.  Geological  Survey, 
and  the  Corps  of  Engineers  have  programs  to  assist  communities  in 
evaluating  the  flood  potential  and  relating  it  to  floodplain 
management  practices.  The  Corps  of  Engineers  Flood  Plain  Manage¬ 
ment  Services  are  available,  to  the  extent  funds  are  provided,  to 
provide  technical  assistance  to  local  governments  in  interpreting 
and  evaluating  basic  flood  data  to  assist  them  in  making  decisions 
for  vise  use  of  floodplain  lands. 
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INTERIM  SURVEY  -  FLOOD  CONTROL 
MINNESOTA  RIVER  AT  CHASKA,  MINNESOTA 

FLOOO  PLAIN  SCHEMATIC 

ST.  MUL.  NINN.  DISTRICT 
FILE  NO-  MS4-CH-R-7/28 


A  FLOOD  PROOFED 


FILE  NO.  M34-CH-R-7/3I 
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ENVIRONMENTAL  AND  AESTHETIC  CONSIDERATIONS 


IHTIODOCTIOII 

1.  The  existing  mlroantal  setting  is  described  and  evaluated 
ia  this  appendix.  For  technical  data  on  climate,  geology,  soil,  or 
economics  refer  to  the  appropriate  appendixes  in  the  report.  The 
environmental  impacts  of  the  selected  plan  as  well  as  the  alternatives 
which  were  considered  are  examined  ia  detail.  Although  this  analysis 
is  intended  to  account  primarily  for  environmental  factors,  certain 
aspects  of  the  social  and  economic  setting  are  also  considered  in 
order  to  maintain  unity  of  the  appendix  and  to  retain  continuity  with 
the  draft  Environmental  Impact  Statement* 

LAUD  USE  AMD  CONSERVATION  NEEDS 

2.  Over  90  percent  of  the  total  land  area  in  Carver  County  is  in 
farms.  This  figure  has  been  representative  of  the  situation  in  the 
Chaska  and  East  Creek  watersheds  until  recent  years.  Development  of 
the  planned  community  of  Jonathan,  which  is  part  of  Chaska,  is  acceler¬ 
ating  the  urbanisation  of  East  Creek  watershed  and  part  of  Chaska 
Creak  watershed.  Of  the  total  15,860  acres  in  the  composite  watershed, 
approximately  two-thirds  or  roughly  10,000  acres  is  scheduled  for 
eventual  development  as  part  of  Jonathan.  It  is  estimated  at  the 
present  time  that  300  to  400  of  the  10,000  acres  has  been  converted 

to  cultural  development  such  as  buildings  and  roads.  This  leaves 
approximately  15,500  acres  in  farmland,  wooded  areas,  and  marshes 
and  400  acres  in  cultural  developments  above  the  bluffs  of  the  Minnesota 
River  valley. 

3.  Farm  else  in  tt  -.ounty,  in  keeping  with  well-established ,  long¬ 
term  national  trend*,  is  increasing.  Present  average  else  per  farm 

la  143  acres  as  compared  to  127  acres  in  1959.  Corn  is  the  moat  impor¬ 
tant  crop  and  alfalfa  is  second.  Most  of  the  farms  have  dairy  or  beef 
cattle. 

4.  The  Minnesota  Soli  and  Water  Conservation  Needs  Inventory  of  1971 
indicates  a  need  for  the  following  practices  within  Carver  County: 
drainage,  strip  cropping,  terracing,  contour  plowing,  sod  rotation, 
tffltisl  cover,  permanent  cover,  and  pasture  Improvement.  Representatives 
of  the  Soil  Conservation  Service,  U.S.  Department  of  Agriculture,  are 
working  actively  with  farmers  and  developers  in  the  area  to  promote 
improved  land  use. 
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5.  The  U.S.  Department  of  Agriculture*  Soil  Conservation  Service  made 
a  field  examination'  '  of  the  possibilities  of  providing  retarding  struc 
tures  in  the  upper  reaches  of  Chaska  and  East  Creeks  in  1967.  Five 
potential  sites  were  examined;  the  findings  indicated  that  a  water¬ 
shed  project  of  upstream  reservoirs  could  be  developed  but  the  economic 
feasibility  would  be  questionable. 

6.  At  the  time  of  the  Field  Examination  Report*  specific  needs  for 
the  composite  watershed  were  identified  as  follows: 

a.  Protection  of  1,500  acres  from  sediment  and  flooding. 

b.  Protection  of  110  acres  from  erosion. 

c.  Drainage  of  2,300  acres  (60  percent  of  which  was  noncropland). 

EXISTING  WATER  RESOURCE  PROJECTS 

7.  No  Federal  project  for  flood  control  has  been  constructed  at 
Chaska.  The  existing  Corps  of  Engineers  Lac  qui  Parle  Lake  for  flood 
control  and  water  conservation  near  the  head  of  the  Minnesota  River  is 
too  far  upstream  to  effect  any  significant  reduction  in  flood  stages 
at  Chaska.  A  levee  built  by  the  city  following  the  severe  flood  in 
1952  provided  protection  against  a  20-year  frequency  flood  with  3  feet 
of  freeboard.  This  levee  with  crest  at  elevation  720.0  was  overtopped 
in  the  spring  of  1965  by  a  flood  which  exceeded  the  stage  of  the  1952 
flood  by  about  5  feet.  Following  the  1965  flood  the  levee  was  restored 
by  the  Corps  of  Engineers  under  the  emergency  operation  authority  of 
Public  Law  99  and  was  subsequently  raised  about  4  feet  by  the  city. 

The  levee  was  again  raised,  about  2  feet,  prior  to  the  1969  flood. 

This  raise  was  accomplished  with  assistance  of  the  Corps  of  Engineers, 
again  through  Public  Law  99.  The  levee  is  not  tied  into  high  ground 

at  either  end. 

ECOSYSTEMS  IN  THE  CHASKA  AND  EAST  CREEK  WATERSHEDS 

8.  GENERAL 

Wooded  and  marshy  areas  for  East  and  Chaska  Creek  watersheds  above 
the  bluffs  of  the  Minnesota  River  valley  are  given  in  table  F-l.  The 
areas  were  planimetered  from  U.S.  Geologic  Survey  quadrangles  dated 
1958. 


(l5  Field  Examination  Report,  Chaska  and  Haseltine-Bavaria  Watershed, 
Carver  County,  Minnesota,  1967. 
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Table  F-l  -  Hooded  end  marshy  areas  In  Che 
_ East  and  Chaaka  Crack  wafcershada 


Description 

Area 

(acres) 

Percent  of 
basin  area 

Area 

(acres) 

Percent  of 
besln  area 

Woodland 

Upland  woodland 

455 

6.8 

740 

8.0 

Lowland  and  ravine 

woodland 

405 

6.0 

400 

4.3 

Total  woodland 

860 

12.8 

1,140 

12.3 

Total  marshland 

480 

7.2 

1,240 

13.5 

Lakes 

309 

4.6 

88 

0.9 

Total  area  of  drainage  above 

the  valley  bluffs 

6,650 

24.6 

9,210 

26.7 

9.  The  original  vegetation  In  the  vicinity  of  Chaska  was  a  Maple- 
Basswood  subdivision  of  the  Temperate,  North  American  Deciduous  Forest. 
Most  of  the  upland  areas  have  been  cleared  for  agricultural  purposes 
and  only  about  12  percent  of  the  East  and  Chaska  Creek  watersheds  are 
currently  wooded.  Other  vegetational  associations  which  are  Identifi¬ 
able  from  the  area  include  oak  woodland,  prairie  grassland,  and 
wetlands. 

10.  THE  MAPLE-BASSWOOD  FOREST 

The  maple-basswood  forest  was  part  of  an  area  termed  the  "Big 
Woods"  by  early  settlers,'^-'  The  species  comprising  this  forest  type 
are  generally  not  resistant  to  fire  although  they  are  capable  of  devel¬ 
oping  under  a  forest  canopy  and  perpetuating  themselves;  l.e.,  are 
components  of  the  "climax"  vegetation  of  the  area,  the  end  product  of 
succession.  Before  man's  fire  control  became  effective,  prairie  fires 
swept  Into  this  region  from  the  west  and  southwest.  These  fires  main¬ 
tained  some  of  the  area  In  prairie,  oak  savanna,  or  oak  forest.  The 
Minnesota  River,  and  to  some  extent  the  frequent  smaller  wetlands  on 
the  Chaska  and  East  Creek  watersheds,  acted  as  natural  firebreaks, 
however,  and  allowed  development  of  the  fire-sensitive  climax  vegeta¬ 
tion  on  much  of  the  watershed  area. 


M  Daubenmlre,  R.  F. ,  The  "Big  Hoods"  of  Minnesota:  Its  Structure, 
and  Relation  to  Climate,  Fire,  and  Soils,  Ecological  Monographs  6:235-268, 
1936. 


F-3 


11.  The  dominant  species  In  a  maple-basswood  forest  Is  the  sugar 
maple.  This  species  Is  normally  present  In  all  size  classes.  Sugar 
maple  has  the  ability  to  persist  for  years  In  a  slow-growing  state 
in  the  deep  shade  under  the  forest  canopy.  When  members  of  the 
overstory  die,  these  suppressed  sugar  maples  respond  and  fill  gaps 
in  the  canopy.  Because  of  this,  sugar  maple  tends  to  Increase  in 
Importance  with  time  In  maple-basswood  forests. 

12.  Codominant  species  vary  as  to  locale  but  typically  include  the 
basswood  and  American  elm.  Other  tree  species  normally  present  in¬ 
clude  the  northern  red  oak  and  bitternut  hickory.  These  species 
usually  have  an  ecological  niche  similar  to  that  of  sugar  maple 
but  with  a  lesser  ability  to  persist  in  a  suppressed  stage  and  to 
respond  to  openings  in  the  canopy.  Ironwoad  nay  also  be  present 

as  a  small  tree  under  the  canopy. 

13.  The  shrub  layer  is  rather  sparse  in  the  maple-basswood  forest, 
perhaps  due  to  the  influence  of  the  dense  overstory. 

14.  The  herb  layer  in  this  forest  is  usually  well-developed,  although 
low  in  stature.  Species  present  are  those  able  to  survive  in  deep 
shade  and  may  typically  include  such  species  as  hepatica,  catbrlar, 
rattlesnake  fern,  maidenhair  fern,  and  the  putty-root  orchid.  Wood 
nettles  are  abundant  in  some  maple-basswood  forests. 

15.  Normally  a  considerable  variety  of  small  animals  is  present. 

The  invertebrate  animals  in  the  soil  are  usually  present  in  far  greater 
variety  and  number  than  in  an  oak  forest.  Reptiles  are  not  common  in 
the  map.e-basswood  forest  but  rather  tend  to  be  found  in  earlier  suc- 
cessional  stages,  especially  near  wetlands.  The  same  generally  holds 
true  for  amphibians  although  some,  such  as  the  common  toad,  are  found. 
Temporary  pools  in  the  forest  may  harbor  a  considerable  amphibian  fauna 
during  the  spring  breeding  season. 

16.  The  mammalian  fauna  is  modest  in  this  forest.  The  larger  species 
such  as  white-tailed  deer  and  red  fox  are  normally  present,  although  this 
forest  is  mainly  important  to  them  for  cover  while  food  is  sought  else¬ 
where.  The  smaller  mammals  may  include  mice  and  squirrels,  although 
large  populations  of  these  species  are  usually  associated  with  other 
kinds  of  ecosystems. 

17.  The  avian  fauna  is  diverse  but  typically  includes  few  of  the 
larger  species  except  for  the  predatory  birds  which  may  nest  here  and 
feed  elsewhere.  A  considerable  variety  of  small  birds  such  as  the 
warblers,  however,  feed  upon  the  diverse  insect  fauna. 
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18. 


THE  OAK  FOREST 


The  oak  forest  may  not  have  been  originally  very  extensive 
on  the  Che ska  and  East  Creek  watersheds.  It  probably  occurred  under 
two  conditions:  (1)  on  dry  slopes  and  hilltops  dnd  (2)  on  certain 
fire-prone  upland  sites.  The  canopy  in  an  oak  forest  is  composed 
■ainly  of  pin  and  white  oaks  and,  in  this  area,  tends  to  be  incomplete 
in  recent  years  due  to  oak  wilt  disease  which  kills  a  significant 
portion  of  the  pin  oaks  in  some  areas.  Other  species  Include  box 
elder,  black  cherry,  quaking  aspen,  and  paper  birch.  These  four 
species  are  not  as  large  and  long-lived  as  the  oaks,  however,  and 
typically  occur  in  disturbed  areas  or,  in  the  case  of  quaking  aspen, 
where  forests  are  advancing  into  grassland.  Basswood  is  also  pres¬ 
ent,  at  least  on  the  more  moist  sites. 

19.  The  oak  forest  typically  has  a  more  developed  understory  than 
the  maple-basswood  forest,  probably  because  the  canopy  is  more  sparse 
and  interrupted.  Saplings  of  the  over story  trees  may  be  common  if 
the  canopy  is  sufficiently  discontinuous.  Species  typical  of  other 
forests  may  also  occur,  such  as  American  elm  and  green  ash.  Shrubs 
also  exhibit  profuse  growth  and  include  species  such  as  the  dogwoods. 
The  general  aspect  is  of  a  forest  with  all  size  classes  of  trees, 
with  a  considerable  brushy  undergrowth  in  contrast  to  the  aspect  of 
the  maple-basswood  forest  of  a  tall  forest  with  little  undergrowth. 

20.  Herbaceous  growth  is  also  profuse  in  an  oak  forest,  at  least 
where  the  low  woody  growth  is  not  too  Intense.  The  herbs  exhibit 
quite  a  variety  of  growth  forms  and  statures.  The  herb  layer  pre¬ 
sents  an  unkempt  appearance  in  contrast  to  the  more  even  range  of 
sizes  in  the  maple-basswood  forest.  Few  species  of  herbs  can  be 
described  as  typical  of  an  oak  forest,  but  rather  the  herb  flora 
is  sn  assemblage  of  species  from  all  stages  of  upland  succession. 

A  number  of  pioneering  species  such  as  various  asters  are  usually 
found,  and  grasses  may  be  Important. 

21.  The  soil  Invertebrates  in  an  oak  forest  include  the  same  groups 
as  in  the  maple-basswood  forest,  although  the  numbers  or  organisms 
per  unit  area  are  usually  lower.  The  soil  layers  are  normally 
thinner,  and  the  organic  layers  are  less  well-developed  and  appar¬ 
ently  less  rich  and  productive. 

22.  The  mammalian  fauna  typically  Includes  more  of  the  larger  forms. 
Both  the  grey  and  fox  squirrels  are  present  althoqgh  the  fox  squirrel 
tends  to  be  associated  with,  and  forage  in,  croplands.  White-tailed 
deer  normally  find  a  brushy  oak  forest  to  their  liking,  both  for 
cover  and  food  such  as  browse  and  acorns. 
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23.  The  avian  fauna  in  an  oak  foreat  la  diverae  and  indudea  many 
species  found  in  a  maple-basswood  foreat.  More  of  the  low-level  and 
early  eucceaalonal  stage  species  are  found,  probably  due  to  the 
greater  development  and  variety  of  low  woody  vegetation.  Some  game 
blrda  such  as  the  ruffed  grouse  may  also  be  present. 

24.  The  oak  forest  ecosystem  on  the  Chaska  and  East  Creek  water¬ 
sheds  has  probably  not  been  as  adversely  affected  by  man's  activities 
as  has  the  maple-basswood  foreat.  The  steep  slopes  and  hilltops  where 
the  oak  forest  originally  was  found  are  not  heavily  used  for  agricul¬ 
ture  or  habitation.  On  the  leas  severe  sites  where  it  may  have  been 
maintained  by  disturbance,  the  oak  forest  probably  has  been  cleared 
although  the  soils  are  not  of  high  quality  for  agriculture.  On  parts 
of  the  watershed  where  the  maple-basswood  forest  was  disturbed  -  and 
those  forests  have  been  extensively  cleared  for  agriculture  -  the  oak 
forest  may  have  increased  in  areal  extent  because  of  its  tendency  to 
advance  into  disturbed  areas. 

25.  THE  PRAIRIE 

Apparently  some  natural  prairie  existed  on  the  Chaska  and  East 
Creek  watersheds.  The  prairie  was  maintained  by  fire  as  the  climate 
in  the  region  will  allow  the  development  of  woody  vegetation  in  the 
absence  of  disturbance.  Because  of  the  plethora  of  natural  fire¬ 
breaks  on  these  watersheds,  the  prairie  was  probably  of  limited  extent. 
None  of  the  natural  prairie  has  been  identified  on  the  Chaska  and  East 
Creek  watersheds. 

26.  THE  WETLANDS 

As  Indicated  in  table  F-l,  about  1,700  acres  of  marsh  is  found 
in  the  Chaska  and  East  Creek  watersheds.  These  marshes,  situated  in 
an  area  of  considerable  agricultural  activity  and  growing  urbanisation, 
have  been  reduced  In  diversity  and  areal  extent  by  man.  Wetland  drain¬ 
age  continues  In  agricultural  areas.  However,  a  theme  of  ecological 
balance  la  incorporated  into  the  Jonathan  development  on  the  East 
Creek  watershed.  This  Is  expected  to  preserve  some  wetlands  In  the 
upper  watershed.  As  a  growing  philosophy  especially  in  local  urban 
development  is  to  preserve  "green  belts”,  social  and  political  pressure 
for  wetland  preservation  can  be  expected  to  increase  in  the  future. 

27.  Comawrcially  Important  furbearing  animals  in  this  region,  the 
mink  and  muskrat  are  associated  with  wetlands.  Estimates  of  mink 
harvest  in  the  area  are  one  animal  per  1  to  4  square  miles.  Like  the 
muskrat  harvest,  the  mink  harvest  reflects  fur  prices  and  not  neces¬ 
sarily  population  levels. 
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28.  Approximately  200  additional  acrea  of  wetland  are  confined  to 

a  bench  east  of  Chaaka  and  between  Carver  County  Highway  17  and  Bluff 
Creek  on  the  west  and  east  and  Highway  212  and  the  valley  bluffs  on  the 
south  and  north.  The  Minneapolis  and  St.  Louis  Railroad  bisects  the 
wetland  froa  west  to  east.  The  portion  north  of  the  railroad  is  a 
marsh  with  cattail,  bulrush,  and  smar tweed  against  the  scenic  back¬ 
ground  of  the  valley  bluffs.  South  of  the  railroad,  the  wetland  Is 
a  wet  meadow  Instead  of  a  typical  marsh,  which  may  reflect  the  im¬ 
pact  of  the  railroad  embankment  in  shutting  off  the  source  of  water. 
This  wetland  may  be  altered  in  that  (1)  the  Minnesota  Department  of 
Highways  would,  under  one  alternate  plan,  relocate  Trunk  Highway  41 
through  the  marsh  about  a  half-mile  east  of  the  existing  County 
Highway  17;  and  (2)  real  estate  developers  have  indicated  an  interest 
in  establishing  industry  in  this  area  which  is  currently  zoned  for 
industrial  land  use  and  development. 

29.  THE  FLOODPLAIN  FORESTS 

Although  several  stages  of  development  of  floodplain  forests 
occur,  only  more  mature  stages  appear  to  be  located  in  the  vicinity 
of  Che  alternate  plans  under  study.  Although  members  of  this  eco¬ 
system  advance  up  the  valley  slopes  and  species  typical  of  the 
uplands  Invade  this  ecosystem,  the  floodplain  forest  is  generally 
restricted  to  the  relatively  flat  valley  floor  and  occurs  on  a  sub¬ 
stratum  of  silt  with  high  mineral  content  and  considerable  organic 
matter.  Thus,  the  sites  are  rich,  have  been  periodically  flooded, 
and  are  rather  moist.  The  floodplain  forest  is  highly  productive 
and  the  vegetation  grows  rapidly.  The  basic  productivity  is  main¬ 
tained,  at  least  in  part,  by  the  fertilizing  effects  of  periodic  floods. 

30.  The  tree  stratum  is  composed  of  cottonwood,  American  elm,  silver 
maple,  green  ash,  box  elder,  and  hackberry.  Where  an  understory  is 
present,  such  as  in  places  where  the  canopy  has  been  broken,  it  con¬ 
sists  almost  entirely  of  trees  of  the  same  species  as  the  canopy. 
Although  these  species  are  characteristic  of  the  floodplain,  none 

of  them  is  restricted  to  floodplains. 

31.  The  herb  flora  in  floodplain  forest  areas  adjacent  to  the  exist¬ 
ing  emergency  levee  and  along  portions  of  East  Creek  is  not  well 
developed  because  of  dense  tree  and  shrub  layers.  Such  species  as 
wild  cucumber  and  common  and  wood  nettles,  which  are  generally  indica¬ 
tive  of  floodplain  conditions,  are  present. 

32.  Characteristic  wildlife  of  floodplain  forests  in  this  area  in¬ 
cludes  deer,  fox,  rabbit,  red  and  grey  squirrel,  waterfowl,  pheasant, 
a  variety  of  predatory  and  songbirds,  and  many  of  the  smaller,  less 
conspicuous  Invertebrate  animals  such  as  earthworms  and  Insects. 

Many  of  these,  such  as  the  deer  and  migratory  birds,  use  the  flood- 
plain  forest  seasonally.  In  the  case  of  the  present  study,  the 
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floodplain  areas  of  Immediate  concern  Include  about  5  acres  In  a 
narrow  strip  along  East  Creek  and  the  narrow  sone  along  the  outside 
of  the  existing  emergency  levee  which  consists  of  about  10  acres 
of  interspersed  floodplain  forest  and  wetland. 

33.  BIOLOGICAL  SYSTEMS  OF  OPEN  WATERS 

Chaska  Creek,  in  the  3/4  to  1  mile  below  the  bluffs  of  the 
Minnesota  River  valley,  passes  through  the  urban  area  of  Chaska. 

This  section  of  the  creek  has  been  lined  with  riprap  and  concrete, 
and  much  of  the  streambank  vegetation  has  been  removed.  Shade  is 
generally  lacking  in  this  lower  portion  of  the  creek  and  very  few 
natural  characteristics  of  vegetation  or  wildlife  are  apparent. 

34.  East  Creek  passes  through  a  wooded  area  between  the  Brandon- 
dale  development  of  the  Minnesota  River  bluff  and  the  point  where  it 
enters  the  more  densely  urban  area.  The  streambank  vegetation  pro¬ 
vides  shading  of  the  stream.  A  moderate  biological  system  is  present, 
including  green  herons  which  feed  on  small  fish  in  the  stream.  East 
Creek  has  been  diverted  at  least  twice  during  the  past.  One  former 
path  was  along  existing  Bluff  Creek  to  the  east.  The  urbanized 
portion  of  East  Creek  is  presently  in  a  condition  similar  to  the  urban 
portion  of  Chaska  Creek. 

35.  Courthouse  Lake  is  in  the  floodplain  Just  outside  the  existing 
levee.  It  is  managed  as  a  "put  and  take"  fishery  by  the  Minnesota 
Department  of  Natural  Resources  which  stocks  brown  and  rainbow  trout 
in  it.  During  past  floods  on  the  Minnesota  River,  rough  fish  and 
debris  have  been  washed  into  the  lake,  necessitating  cleanup  and 
rough  fish  control.  Rough  fish  control  is  normal  in  "put  and  take" 
trout  lakes;  however,  local  fishery  managers  have  indicated  that 
protection  of  Courthouse  Lake  would  result  in  a  slight  net  benefit. 

36.  The  Minnesota  River  in  the  vicinity  of  Chaska  has  a  bottom  of 
mostly  shifting  sand  with  some  silt  and  few  areas  of  gravel  and 
boulders.  High  temperatures  range  above  80°  F  during  the  summer. 

The  Minnesota  River  supports  a  varied  fishery  including  northern  pike, 
walleye,  and  white  bass.  Because  of  the  shifting  and  unstable  bottom 
types  in  the  vicinity  of  Chaska,  fishery  values  are  presently  low 
in  this  reach  of  the  river. 


WATER  QUALITY 

37.  Water  quality  has  been  monitored  since  1961  at  a  Minnesota 
Pollution  Control  Agency  sampling  station  located  on  the  Minnesota 
River  near  the  U.S.  Highway  169  bridge  near  Shakopee,  Minn.  Selected 
parameters  of  water  quality  are  shown  in  table  F-2  for  the  period 
of  record. 
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Table  7-2  -  Selected  parameters  of  water  quality  (since  1961) 
parameter  Minimum  Maximum  ri+.an 


Dissolved  oxygen,  mg/1^1) 

1.50 

15 

8.39 

5-day  BOD,  mg/1 

0.50 

40 

6.35 

Temperature.  °F 

31 

81 

55 

pH 

7.2 

8.7 

7.8 

(1)  Milligrams  per  liter. 

38.  The  figures  for  minimum  dissolved  oxygen  and  maximum  BOD  from 
table  F-2  indicate  periodic  oxygen  depletion.  This  occurs  because 
point  sources  of  treated  waste  water  and  runoff  of  agricultural 
pollutants  exceed  the  assimilative  capacity  of  the  Minnesota  River. 

39.  The  reach  of  the  Minnesota  River  adjacent  to  Chaska  is  presently 
covered  by  regulation  UPC  5  of  Minnesota  Administrative  Rules, 
Regulations,  Classifications,  and  Uater  Standards,  as  enforced  by 
the  Minnesota  Pollution  Control  Agency.  The  standards  have  a  minimum 
allowable  oxygen  level  of  3  mg/1  and  a  maximum  5-day  BOD  (biochemical 
oxygen  demand)  limit  of  25  mg/1  for  effluents.  Uater  quality  data 
are  not  available  for  East  and  Chaska  Creeks.  No  water  quality  prob¬ 
lems  have  been  recognized  from  either  creek;  however,  the  extensive 
agricultural  activity  in  the  composite  watershed  indicates  that  these 
small  streams  receive  considerable  nutrients  and  possibly  some  pesti¬ 
cides  and  herbicides. 

40.  The  Minnesota  Pollution  Control  Agency  has  made  two  specific 
studies'1^  on  the  feasibility  of  raising  dissolved  oxygen  standards 
for  the  lower  Minnesota  River.  It  was  concluded  that  under  the  summer 
study  conditions,  5  mg/1  of  dissolved  oxygen  could  be  maintained  in 
the  river  with  existing  standards  of  25  mg/1  BOD  through  1985.  How¬ 
ever,  it  would  not  be  possible  to  maintain  a  minimum  dissolved  oxygen 
level  of  5  mg/1  during  winter  when  the  river  is  ice-covered. 

AIR  QUALITY 

41.  Chaska  does  not  have  any  noticeable  air  qualify  problems.  Sulfa¬ 
tion  and  dustfall  have  been  monitored  by  the  Minnesota  Pollution  Con¬ 
trol  Agency  and  the  following  data  are  taken  from  atu.ua!  summaries 
furnished  by  the  Division  of  Air  Quality,  Technical  Services  Section 
(table  F-3) . 


(1)  Minnesota  Pollution  Control  Agency,  Division  of  Uater  Quality, 
Memorandum  on  Feasibility  of  Higher  Dissolved  Oxygen  Standards  for 
the  Lower  Minnesota  River,  1971. 

F-9 


Table  F-3  -  Data  on  sulfation  and  dust 
Sulfation 

-fell  in  Chaska.  Minn. _ 

_ Dustfall _ _ _ 

Percent ^ 
greater 

Mean 

Percent ^ 
greater 

1971*1) 

0.3  mg  SO/3IOO  Cm2 /day  0 

0.1  mg  SO/3IOO  Cm2 /day  0 

25  T/Mi2/Mo 

67 

1970 

30  T /Mi 2 /Mo 

82 

1969 

0.1  mg  SO/jiOO  Cm2 /day  0 

39  T/Mi2/Mo 

75 

(1) 

January-March  only. 

(2)  Percent  of  the  time  during  which  the  parameter  exceeded  the  applicable 
standard. 

State  Standards:  Sulfation  -  mg  SO^lOO  Cm  /day-0.25  maximum  annual  mean. 

Dustfall  -  tons/Mi^/month-15  tons  including  background 
in  all  areas  except  heavy  industrial-zoned. 
All  mean  •  "Arithmetic" 

42.  The  city  has  no  industry  which  would  tend  to  emit  air  pollutants; 
however,  considerable  dust  becomes  airborne  on  surrounding  farmlands. 

Some  mildly  objectionable  odors  are  occasionally  emitted  from  a  local 
pickle  plant. 


SOLID  WASTE 

43.  Solid  wastes  generated  in  Chaska  are  collected  by  local  trash 
haulers  and  disposed  in  the  Louisville  landfill  in  Scott  County  just 
west  of  Highways  41  and  169.  Some  solid  waste  Including  abandoned 
autos  is  occasionally  disposed  of  in  the  Minnesota  River  floodplain. 

SEWAGE  TREATMENT 

44.  The  sewage  treatment  plant  at  Chaska  is  owned  and  operated  by  the 
Metropolitan  Sewer  Board  of  the  Twin  Cities  area.  The  plant  provides 
secondary  treatment  and  utilizes  the  contact  stabilization  process 
which  is  a  modification  of  the  activated  sludge  process  when  activated 
sludge  solids  are  stabilized  by  bacterial  action  under  aerobic  condi¬ 
tions.  The  plant  was  designed  for  a  population  equivalent  of  7,500 
persons  and  a  flow  of  0.75  million  gallons  per  day. 

45.  The  effluents  are  discharged  to  the  Minnesota  River  and  the  plant 
is  situated  just  Inside  the  existing  flood  control  dike.  Effluent 
conduits  from  the  plant  are  not  functional  at  river  stages  above 

17  feet  and,  when  this  stage  is  exceeded,  sewage  effluents  must  be 
pumped  over  the  dike  with  auxiliary  equipment.  The  Minnesota  Pollution 
Control  Agency  standards  of  25  mg/1,  maximum  BOD,  and  30  mg/1  maximum 
suspended  solids  apply  to  effluents  of  the  Chaska  sewage  treatment  plant. 
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46.  The  Chaska  waste  water  treatment  plant  is  loaded  at  approximately 
75  percent  of  its  design  flow,  on  the  average.  Process  efficiency  has 
been  varied  with  effluent  BOD  values  ranging  from  10  to  74  mg/1,  and 
effluent  suspended  solids  values  varying  from  23  to  127  mg/1  during 
the  11  months  prior  to  January  1972.  Surveys  of  operation  conducted 
in  November  and  December  1971  indicated  some  areas  where  modifications 
in  operational  practices  would  result  in  improvement  in  process  effi¬ 
ciencies.  These  practices  were  instituted  in  January  1972,  and  with 
the  exception  of  one  brief  setback  in  February  of  that  year,  have  been 
very  successful.  Long-range  future  plans  (1985-2000)  call  for  pumping 
waste  water  flows  to  a  regional  treatment  plant  situated  at  Blue  Lake 
along  the  Minnesota  River  several  miles  east  of  Chaska. 

HISTORY  AND  ARCHEOLOGY 

47.  Carver  County,  established  20  February  1855,  was  named  for  Captain 
Jonathan  Carver,  an  English  explorer  and  author.  Chaska  was  the  *irst 
village  in  the  county.  At  the  time  of  colonization,  the  area  was  oc¬ 
cupied  by  Sioux  Indians. 

48.  An  inventory  of  historically  or  archeologlcally  significant  sites 
in  the  vicinity  of  Chaska  was  provided  by  the  Minnesota  State  Historical 
Society  and  is  tabulated  below.  None  of  these  sites  would  be  affected 
by  the  selected  plan. 

a.  Mounds  and  earthworks.  - 

(1)  Carver  County.  - 

(a)  W  1/2  of  NW  1/4,  sec  9,  T  115  N,  R  23  W.  In  the 
public  square  at  Chaska.  Three  tumuli  mounds.  Surveyed  August  28, 

1892.  (Winchell,  N.  H. ,  The  Aborigines  of  Minnesota,  Minnesota 
Historical  Society,  St.  Paul,  1911,  pp  180-181.) 

(b)  SE  1/4  of  SE  1/4,  sec  9  and  SW  1/4  of  sec  10, 

T  115  N,  R  23  W.  A  group  of  69  mounds  100  feet  above  the  river  bottom. 
(Winchell,  N.  H. ,  The  Aborigines  of  Minnesota ,  Minnesota  Historical 
Society,  St.  Paul,  1911,  p  191.) 

b.  Historic  sites.  - 

(1)  Oliver  Faribault  Post  at  Chaska.  -  Located  at  the  present 

site  of  Chaska.  Further  research  needed  to  determine  exact  site.  Fari¬ 
bault  was  operating  a  fur  post  and  a  large  farm  here  in  1842.  (W.P.A. 

Writers'  Project,  Box  218,  Mss.  MHS) 

(2)  Thomas  A.  Holmes  Post.  -  Located  at  present  site  of 

Chaska.  This  post  was  established  in  1851.  (W.P.A.  Writers'  Project, 

Box  218) 
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(3)  Mission  of  St.  Francis  Xavier.  -  Located  on  the 
west  bank  of  the  river  at  Chaska.  The  mission  house  was  built 
by  Father  Augustin  Ravoux  in  1643.  After  1  year  the  mission  was 
closed  and  the  chapel  was  ultimately  dismantled  and  shipped  to 
Wabasha.  (Sister  Mary  A.  Morton,  Catholic  Missionary  Activities 
in  the  Northwest,  1818-1864,  pp.  78-79.) 

49.  Mr.  Edward  Weinzierl,  local  historian  with  the  Carver  County 
Historical  Museum  at  Waconla,  was  consulted  as  to  possible  locations 
of  historic  or  archeologic  sites  near  Chaska.  He  knew  of  no  addi¬ 
tional  sites. 


SELECTED  PLAN  OF  IMPROVEMENT 

50.  The  selected  plan  of  improvement  for  Chaska  consists  of  divert¬ 
ing  0.9  mile  of  Chaska  Creek  and  bypassing  flood  flows  on  1.2  miles 
of  East  Creek  around  the  heavily  developed  areas  of  the  city,  com¬ 
bined  with  the  upgrading  and  extension  of  the  existing  emergency 
levee  and  provision  of  adequate  interior  drainage  facilities.  A  de¬ 
tailed  description  of  the  plan  can  be  found  in  the  main  report. 

ENVIRONMENTAL  IMPACTS  OF  THE  SELECTED  PLAN 


51.  GENERAL 

The  environmental  impacts  are  interpreted  here  to  include  certain 
aspects  of  the  social  and  economic  situation  as  well  as  aspects  of  the 
natural  environment  which  pertain  mostly  to  the  natural  sciences  and 
are  generally  regarded  as  the  main  focus  of  the  environmental  quality 
planning  objective.  Development  of  the  best  possible  plan  for  Chaska 
was  based  on  the  following: 

a.  The  plan  must  preserve  to  the  maximum  possible  extent  the 
quality  of  the  natural  and  human  environment. 

b.  The  plan  must  be  socially  acceptable. 

c.  The  plan  must  enhance  the  economic  welfare  of  the  local 
people  and  add  to  their  security  and  well-being. 

d.  The  plan  must  enhance  national  economic  development  by 
increasing  the  value  of  the  Nation's  output  of  goods  and  services 
and  Improving  national  economic  efficiency. 

e.  The  plan  must  fit  integrally  into  an  overall  plan  for  water 
and  related  land  resource  management  and  development  for  the  Upper 
Mississippi  River  basin. 

f.  The  plan  must  be  technically  feasible  to  implement. 
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52.  The  upgraded  and  extended  levee.  Interior  drainage  provlalona 
(Including  temporary  ponding) ,  and  flood  bypaaa  channels  which  are 
proposed  for  Chaska  would  Impact  upon  the  environment  from  the  eco¬ 
nomise,  social,  and  biological  viewpoints.  Certain  of  the  effects 
would  be  temporary,  lasting  only  for  the  duration  of  construction 
activity.  Other  effects  which  are  either  caused  directly  by  the 
proposed  structures  or  related  land-use  changes  would  last  as  long 
as  the  structures  remained  in  place.  For  purposes  of  this  report, 
that  period  is  taken  as  an  assumed  100-year  economic  life,  even 
though  it  is  quite  likely  that  the  structures  would  be  maintained  as 
long  as  the  need  for  the  project  exists. 

53.  IMPACTS  UPON  CLIMATE,  GEOLOGY ,  SOILS,  AND  GROUNDWATER 

The  proposed  plan  of  flood  control  for  Chaska  is  not  expected 
to  impact  significantly  upon  the  climate,  geology,  and  soils  of  the 
area.  Some  temporary  airborne  dust  is  possible  during  construction. 
This  problem  would  be  partially  controlled  by  using  water  trucks 
for  on-site  sprinkling.  Most  of  the  material  excavated  from  the 
flood  bypass  channels  would  be  used  in  constructing  the  levee  and 
in  providing  overburden  areas  for  landscaping  and  planting.  The 
remaining  material  would  be  placed  in  environmentally  acceptable 
areas  provided  by  the  local  sponsor.  Since  neither  of  the 
creeks  serves  as  a  major  recharge  source  for  the  aquifers  which  supply 
city  wells,  the  proposed  diversions  are  not  expected  to  affect  the 
quality  or  quantity  of  appropriated  groundwater. 

54.  IMPACTS  UPON  SURFACE  WATERS  AND  AQUATIC  BIOLOGICAL  SYSTEMS 

Significant  downstream  effects  on  the  Minnesota  River  and  its 
floodplain  would  not  occur  because  the  peak  flows  from  East  and  Chaska 
Creeks  do  not  produce  sufficient  water  volumes  to  noticeably  increase 
downstream  stages  of  the  Minnesota  River.  Any  floodplain  constriction 
resulting  from  the  levee  work  at  Chaska  would  be  minor,  and  would  not 
cause  measurable  alteration  of  upstream  or  downstream  stages. 

55.  The  proposed  levee  alignment  would  protect  Courthouse  Lake  from 
flooding  by  the  Minnesota  River;  however,  the  lake  would  be  utilised 
as  a  ponding  area  during  the  rare  event  that  flood  stages  occurred 
simultaneously  on  the  Minnesota  River  and  East  Creek.  The  net  Impact 
on  the  lake  won'*!  be  slightly  beneficial'  to  local  recreation  and  the 
lake  fishery,  because  the  Introduction  of  large  debris  and  rough  fish 
from  the  Minnesota  River  causes  greater  fishery  management  ;<  oblems 
than  such  smaller  fish  and  the  limited  debris  which  might  be  intro¬ 
duced  from  East  Creek  watershed. 

56.  The  proposed  diversion  of  Chaska  Creek  would  result  in  the  loss 
of  about  0.6  mile  of  existing  urban  stream  channel  which  has  generally 
been  straightened  and  lined  with  concrete  and  riprap  in  the  past.  The 
diversion  channel  would  eventually  develop  characteristics  similar  to 
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those  of  the  existing,  modified  stream  bed.  The  existing  channel  of 
Chaska  Creek  would  continue  to  serve  interior  drainage  as  a  part  of 
the  selected  plan.  Local  interests,  according  to  the  provisions  of 
the  proposed  plan,  would  be  required  to  provide  substitute  means  of 
Interior  drainage  if  It  were  ever  decided  to  alter  the  existing  channel. 

57.  The  proposed  flood  bypass  for  East  Creek  would  eliminate  flood 
stages  from  the  existing  stream  channel  but  low  flows  and  the  existing 
aquatic  system,  including  the  possible  downstream  or  upstream  movement 
of  small  fishes,  would  be  maintained. 

58.  The  flood  bypass  for  East  Creek  and  the  channel  diversion  for  Chaska 
Creek  would  be  excavated  under  dry  conditions;  therefore,  no  sedimentation 
of  either  Chaska  Creek  or  the  Minnesota  River  would  occur  during  most  of 
the  excavation  work.  At  the  time  of  the  installation  of  the  diversion 
and  bypass  structures,  however,  a  small  amount  of  sediments  and  any  loose 
material  remaining  in  the  newly  excavated  channels  could  be  carried  down¬ 
stream  and  into  the  Minnesota  River. 

59.  The  flood  bypass  for  East  Creek  would  pass  adjacent  to  the  west 
end  of  an  approximately  230-acre  marsh.  The  natural  drainage  outlet  for 
this  area  is  to  the  east  via  Bluff  Creek;  however,  about  30  acres  are 
topographically  situated  so  as  to  possibly  be  drained  into  the  bypass 
channel.  A  substantial  portion  of  this  30  acres  has  been  drained  into 
Bluff  Creek  via  ditches  constructed  by  local  interests.  Accordingly, 
drainage  of  the  30-acre  area,  which  is  zoned  for  industrial  development, 
is  not  taken  as  an  impact  of  the  proposed  flood  bypass  channel. 

60.  The  proposed  Highway  41  relocation  alignment  (see  transportation 
section  of  main  report)  would  be  immediately  to  the  east  of  the  flood 
bypass  channel.  The  deep  fills  required  for  a  highway  embankment  would 
block  the  natural  drainage  from  the  east  of  the  highway  unless  culverts 
or  other  drainage  improvements  are  installed. 

61.  IMPACTS  ON  TERRESTRIAL  BIOLOGICAL  SYSTEMS 

The  proposed  levee  modifications  would  require  that  about  10  acres 
of  interspersed  wetlands  and  bottomland  woods  be  cleared  to  provide  room 
for  lengthening  and  widening  the  existing  emergency  levee  system.  The 
diversion  route  proposed  for  Chaska  Creek  would  require  that  about  2% 
acres  of  elm  and  box  elder  trees  and  saplings,  as  well  as  some  12  to  15 
willow  trees,  be  cleared.  The  narrow  zone  of  shrub  and  woodland  cover 
along  East  Creek  would  be  affected  with  the  elimination  of  flooding 
along  the  creek  because  riparian  biological  systems  of  this  type  are 
maintained,  at  least  in  part,  by  the  fertilizing  effects  and  moisture 
which  occur  during  floods. 

62.  IMPACTS  ON  LAND  USE 

Future  land  use  in  the  upper  watersheds  of  both  Chaska  and  East 
Creeks  will  gradually  shift  from  agriculture  to  Intense  urban  development 
either  with  or  without  the  proposed  plan,  as  discussed  in  paragraph  2. 
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Protection  of  the  three  floodplains  from  the  intermediate  regional 
flood  would  expedite  future  development  of  the  floodplains  of  Chaska 
and  East  Creeks  (approximately  150  acres  presently  undeveloped). 

Only  about  five  undeveloped  lots  remain  in  the  Minnesota  River  flood- 
plain  area  of  Chaska.  Approximately  two-thirds  of  the  150  acres> 
presently  designated  as  future  greenbelt  and  open  space,  would  not 
be  affected  by  the  plan.  The  remaining  one- third  is  presently  zoned 
for  commercial,  industrial,  and  residential  development.  It  is 
expected  that  this  area  would  be  developed  either  with  or  without 
the  proposed  plan. 

63.  IMPACTS  UPON  ECONOMY  AND  THE  SOCIAL  SETTING 

The  total  first  costs  of  the  plan  selected  for  Chaska  would  be 
$9.54  million  of  which  $1.28  million  would  be  non-Federal  costs. 

Average  annual  benefits,  based  upon  100-year  project  life,  would  be 
$767,000,  and  the  benefit  to  cost  ratio  is  1.3.  Average  annual  flood 
damages  would  be  reduced  by  88  percent.  Approximately  390  acres  of 
urban  developments,  including  about  540  homes  and  47  businesses,  would 
be  protected  from  the  intermediate  regional  flood.  A  few  undeveloped 
properties  along  the  East  Creek  bypass  channel  would  be  severed  and 
about  13  residential  relocations  would  be  required  for  the  entire 
project.  The  residences  taken  would  include  six  semipermanent  mobile 
home  installations  near  the  point  of  diversion  of  East  Creek,  three 
houses  at  the  crossing  of  the  East  Creek  diversion  channel  and 
Stoughton  Avenue,  and  four  homes  near  the  levee  along  the  Minnesota 
River.  About  20  acres  of  commercial  and  industrial  zoned  land  would 
be  required  for  construction  of  the  diversion  and  bypass  channels. 

64.  An  improved  social  setting  would  result  from  the  residents'  safety 
and  lack  of  worry  and  anxiety  during  flood  seaaons .  An  additional  bene¬ 
fit  would  be  the  elimination  of  community  disruption  during  actual  floods 
Local  property  maintenance  would  improve 'with  the  implementation  of 
flood  protection,  and  the  general  appearance  of  presently  flood-prone 
property  would  benefit. 

65.  The  evacuation  or  relocation  of  about  13  residences  would  be  re¬ 
quired  with  implementation  of  the  selected  plan.  Considering  the  pres¬ 
ent  liberal  policy,  of  the  Federal  Government  toward  relocation  assist¬ 
ance,  no  serious  inconvenience  or  hardships  would  be  imposed  upon  those 
required  to  relocate  although  this  assumes  that  they  are  willing  to 
move.  Any  person  who  would  be  required  to  relocate  and  did  not  desire 
to  do  so  for  any  personal  reason  would  be  adversely  affected.  In  this 
case,  the  adverse  effect  would  be  unavoidable  because  every  effort 

has  been  made  during  the  planning  process  to  minimize  all  adverse  effects 
including  relocation. 
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66.  IMPACTS  UPON  SOLID  WASTE  DISPOSAL,  SEWAGE  TREATMENT,  AND 

PUBLIC  HEALTH 

The  selected  plan  would  not  affect  solid  waste  disposal.  The 
sewage  mains  from  the  Jonathan  addition  in  Chaska,  which  are  located 
in  the  valley  of  East  Creek,  could  possibly  be  breached  in  the  event 
of  a  damaging  flood  from  this  watershed.  However,  the  proposed 
project  would  not  affect  this  situation. 

67.  The  potential  for  vector  breeding,  well  contamination,  and 
generally  unsanitary  living  conditions  which  accompany  flooding 
would  be  reduced  with  implementation  of  the  proposed  plan.  Also  the 
Chaska  waste  water  treatment  plant  would  be  protected  from  flooding. 

68.  IMPACTS  UPON  RECREATION  AND  AESTHETICS 

The  proposed  levee  modifications,  flood  bypass,  and  diversion 
channel  are  consistent  with  Chaska 's  locally  developed  plans  for 
open  spaces  and  greenbelt  corridors.  Local  interests  have  indicated 
that  the  proposed  channels  would  be  incorporated  into  the  plans  and 
that  the  improvement  of  the  Courthouse  Lake  area  would  be  especially 
beneficial  to  the  conmunity.  Examples  of  possible  architectural  treat¬ 
ments  on  East  Creek  at  the  proposed  flood  bypass  structure  and  on  the 
proposed  Chaska  Creek  diversion  channel  are  illustrated  on  plates  7 
and  8  of  the  main  report. 

69.  The  aesthetic  qualities  of  the  levee  will  be  improved  by  means 
of  landscape  treatments.  Since  Corps  of  Engineers  standards  place 
certain  constraints  on  levee  plantings,  accessory  berms  and  special 
contouring  will  be  provided  in  order  that  large  woody  plants  may  be 
placed  on  or  near  the  levee.  The  contouring  would  also  decrease  the 
Impact  of  straight  lines  on  the  landscape. 

70.  IMPACTS  UPON  HISTORICAL  AND  ARCHEOLOGICAL  SITES 

The  mounds  and  earthwork  or  historic  sites  known  from  the 
vicinity  of  Chaska  should  not  be  affected  by  the  project.  However, 
it  is  noted  under  paragraph  48,  History  and  Archeology,  that  the  exact 
site  of  the  Oliver  Faribault  Fur  Post  is  not  known.  Investigation  into 
this  site  would  be  made  during  postauthorisation  studies. 

ALTERNATIVE  PLANS  CONSIDERED 


71.  GENERAL 

A  comprehensive  and  effective  plan  for  managing  the  floodplains 
of  a  particular  river  basin  or  locality  may  include  any  combination 
or  all  of  the  known  measures  for  flood  damage  reduction  or  prevention. 
Such  a  program  would  logically  include  one  or  a  mix  of  the  following 
nonstructural  and  structural  measures: 
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a.  Nonstructural  measures.  - 

(1)  Flood  warning  systems. 

(2)  Permanent  evacuation. 

(3)  Flood  proofing  of  existing  or  new  structures. 

(4)  Flood  Insurance. 

(5)  Floodplain  regulation. 

b.  Structural  measures.  - 

(1)  Reservoir  storage. 

(2)  Levees  and  floodvalls. 

(3)  Channel  improvements  or  diversions. 

Based  on  the  above  kinds  of  measures,  14  plans  of  flood  control  were 
developed  for  Chaska.  The  plans  were  analyzed  based  on  an  assumed 
100-year  amortization  period  and  a  5  5/8-percent  Interest  rate.  These 
alternative  plans  are  analyzed  In  table  C-19  and  discussed  in  the  follow¬ 
ing  paragraphs. 

72.  NONSTRUCTURAL  ALTERNATIVES 

a.  Plan  1.  -  A  flood  forecasting  and  flood  warning  system 
presently  available  for  the  Minnesota  River  through  the  National 
Weather  Service  and  the  St.  Paul  District,  Corps  of  Engineers,  provides 
Chaska  city  officials  and  local  news  media  with  reliable  flood  fore¬ 
casts  and  warnings.  However,  little  or  no  warning  could  be  given  if 
Intense  rainfall  caused  a  flash  flood  on  East  and  Chaska  Creeks.  With 
this  alternative  the  social  situation  would  r amain  depressed  due  to 
the  anxiety  and  worry  experienced  by  local  residents  during  flood 
seasons  and  due  to  the  coemunlty  disruption  which  occurs  during  actual 
floods.  Also,  the  questionable  structural  integrity  of  the  existing 
emergency  levee  system  and  flash  flood  potential  of  East  and  Chaska 
Creeks  liq>ose  an  unacceptable  high  risk  of  catastrophic  damage  and 
potential  for  loss  of  life  in  the  community.  Accordingly,  flood  fore¬ 
casting  and  flood  warnings  with  subsequent  emergency  actions  are  con¬ 
sidered  to  be  unacceptable  long-term  solutions  to  the  Chaska  flood 
problem.  The  environmental  consequences  of  this  alternative  would 
actually  be  dictated  by  the  existing  floodplain  regulation  at  Chaska 
which  is  discussed  as  nonstructural  plan  No.  5. 
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b.  Plan  2.  -  Floodplain  evacuation,  although  completely  un¬ 
acceptable  to  local  Interests,  has  been  analyzed.  Over  5A0  residences, 
47  businesses  and  Industries,  and  three  public  buildings  are  currently 
within  the  floodplain.  The  massive  social,  institutional,  and  physical 
problems  make  the  practicality  of  this  measure  very  questionable. 
Comsiunity  cohesion  would  be  severely  disrupted  and  long-standing  socio¬ 
logical  and  historical  ties  would  be  lost.  Further,  it  is  questionable 
whether  the  remaining  urbanized  area  could  continue  to  function  as  a 
viable  economic  and  social  unit.  The  ecological  impact  would  be  gener¬ 
ally  beneficial  because  much  of  the  floodplain  which  now  supports  resi¬ 
dential  and  commercial  development  could  return  to  the  natural  eco¬ 
system.  This  impact  is  based  upon  the  assumption  that  all  relocations 
would  be  made  to  biological  systems  which  are  less  sensitive  than  those 
of  the  bottomlands,  which  would  result  in  a  net  environmental  gain  to 
the  natural  system.  In  this  regard,  floodplain  evacuation  would  be 
the  most  preferable  of  the  alternatives  in  terms  of  the  environmental 
quality  planning  objective.  However,  if  the  relocations  would  require 
alterations  of  more  sensitive  biological  systems,  a  net  loss  to  environ¬ 
mental  quality  could  result,  requiring  a  corresponding  reduction  in  its 
ranking  from  the  standpoint  of  environmental  quality. 

c.  Plan  3.  -  Flood  proofing  of  all  existing  buildings  is  not 
practical  since  most  structures  are  not  designed  to  withstand  the 
high  heads  involved.  Raising  the  flood-prone  structures  several  feet, 
when  physically  possible,  and  removing  structures  which  are  not  feasible 
to  raise  would  entail  costs  exceeding  $19  million.  The  "perched"  ap¬ 
pearance  of  the  raised  buildings  and  the  massive  loss  of  trees  inherent 
in  the  flood  proofing  process  would  be  environmentally  unacceptable  and 
aesthetically  unappealing.  No  disturbance  of  river  corridor  vegetation 
or  aquatic  organisms  would  be  necessary.  However,  the  sociological 
impacts  of  flooding,  such  as  disruption  of  transportation,  isolation  of 
residents  from  their  homes  and  businesses,  curtailment  of  commerce,  and 
potential  dangers  to  public  health  and  safety  would  remain  severe.  On 
these .bases,  flood  proofing  would  be  an  inadequate  and  unacceptable 
solution  to  the  Chaska  flood  problem. 

d.  Plan  4.  -  Flood  Insurance  is  currently  available  in  Chaska 
for  areas  subject  to  flooding  from  the  Minnesota  River.  A  total  of  72 
properties  were  protected  by  the  insurance  as  of  April  1973.  Flood 
Insurance  does  not  solve  the  flood  problem  since  it  only  spreads  the 
monetary  loss  over  a  wider  population  sector  and  does  not  reduce  the 
actual  damage.  The  Impacts  of  this  alternative  would  actually  be 
controlled  by  the  existing  floodplain  regulation  which  is  discussed 
below  as  plan  5. 

e.  Plan  5.  -  The  city  of  Chaska  in  cooperation  with  the  State  of 
Minnesota  has  Implemented  a  floodplain  regulation  program  along  the 
Minnesota  River  within  the  city.  The  East  and  Chaska  Creek  floodplains, 
which  have  been  delineated  as  part  of  the  present  study,  will  be  regu¬ 
lated  in  the  near  future.  Rather  than  precluding  floodplain  develop¬ 
ment,  sound  floodplain  regulation  shapes  floodplain  land  use  and 
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development  so  as  Co  lessen  the  daaaglng  effects  of  floods.  Chaska's 
floodplain  regulation  program  Involves  the  use  of  legal  tools  to 
control  the  extent  and  type  of  future  development  which  will  be  per¬ 
mitted  In  the  floodplains.  With  floodplain  regulations  alone, 
average  annual  flood  damages  would  remain  high  within  Chaska  because 
of  the  dense  existing  urban  developments  and  the  likelihood  that 
urban  land  use  would  not  appreciably  change  in  the  foreseeable  future. 
This  leads  to  the  conclusion  that  floodplain  regulation  alone  could 
not  be  expected  to  minimise  total  flood  hazards  representing  the 
costs  of  any  corrective  measures  plus  damages  remaining.  Accordingly, 
floodplain  regulation  is  considered  a  necessary  supplement  to,  rather 
than  a  substitute  for,  appropriate  structural  and  nonstructural  flood 
protective  measures  In  the  highly  developed  urban  areas  of  Chaska. 

The  Impact  of  floodplain  regulation  upon  biological  systems  and  other 
aspects  of  the  natural  environment  is  mainly  to  confine  certain  kinds 
of  cultural  development  to  areas  which  are  less  ecologically  sensitive 
than  bottomland  forests,  wetlands,  and  lakes  or  streams.  In  the  case 
of  Chaska,  the  rate  of  development  of  areas  within  the  intermediate 
regional  flood  outline  would  be  curtailed.  On  the  basis  of  the 
environmental  planning  objective,  any  nonstructural  plan  for  Chaska 
which  incorporates  appropriate  floodplain  regulation  will  tend  to 
rank  second  in  preference  only  to  the  alternative  of  permanent  flood- 
plain  evacuation. 

73.  STRUCTURAL  ALTERNATIVES 

a.  Plan  6.  -  Plan  6  includes  the  diversion  of  Chaska  Creek 
around  the  heavily  developed  areas  of  Chaska  and  the  provision  of  a 
flood  bypass  for  East  Creek  as  described  for  the  proposed  plan.  The 
proposed  modifications  would  require  earthen  embankments  to  divert 
the  flood  flows  into  rock-lined  channels  which  would  carry  floods 
safely  to  the  Minnesota  River  floodplain.  Approximately  28  acres 
of  undeveloped  commercial  and  industrial  land  would  be  taken  out 
of  production  with  attendant  loss  of  tax  base.  In  addition,  three 
houses  and  six  mobile  homes  would  require  relocation.  However,  over 
100  acres  of  intense  urban  development  including  284  homes,  18  busi¬ 
nesses,  two  public  buildings,  the  city  waste  water  treatment  plant 
and  system.  Courthouse  Lake,  streets,  roads,  and  public  utilities 
would  remain  subject  to  flooding  from  the  Minnesota  River.  Thus, 
this  alternative  alone  would  not  provide  a  complete  and  adequate 
solution  to  Chaska's  flood  problem.  The  environmental  impacts  of 
this  alternative  are  described  as  part  of  the  discussion  of  the 
selected  plan.  Maintenance  of  normal  low  flows  in  the  existing  East 
Creek  channel  and  possible  development  of  environmental  interpretive 
trails  along  forested  and  marshy  areas  of  the  creek  would  enhance 
human  appreciation  of  the  environment. 
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b.  Plan  7.  -  The  upgrading  and  extension  of  the  existing 
emergency  levee  combined  with  the  provision  of  adequate  interior 
drainage  facilities  would  give  intermediate  regional  flood  protec¬ 
tion  from  the  Minnesota  River.  Although  the  urbanized  area  behind 
the  levee  system  would  be  adequately  protected  from  floods  on  the 
Minnesota  River,  it  would  have  no  protection  against  flash  floods 
on  East  and  Chaska  Creeks  which  could  overflow  and  fill  the  leveed 
area  from  the  landward  side.  In  addition,  this  plan  provides  no 
flood  protection  for  urban  development  along  the  Chaska  and  East 
Creek  floodplains.  Accordingly,  the  entire  community  would  remain 
subject  to  flood  damages  from  the  two  creeks.  Thus,  this  alterna¬ 
tive  alone  would  not  provide  a  complete  and  adequate  flood  damage 
reduction  solution  to  Chaska 's  flood  problem.  The  environmental 
Impacts  of  this  alternative  are  described  as  part  of  the  discussion 
of  the  proposed  plan. 

c.  Plan  8.  -  This  alternative  combines  the  elements  of  plan  6 
with  the  elements  of  plan  7  to  provide  intermediate  regional  flood 
protection  from  all  flood  sources  in  Chaska,  which  comprises  the 
selected  plan  of  improvement  discussed  earlier  in  this  appendix. 

d.  Plan  9.  -  The  construction  of  four  headwaters  reservoirs 

at  sites  which  have  been  previously  studied  by  the  U.S.  Department  of 
Agriculture,  Soil  Conservation  Service  in  the  East  and  Chaska  Creek 
watersheds  could  reduce  intermediate  regional  flood  peak  flows  by 
approximately  40  percent  in  Chaska.  The  benefit-cost  ratio  would  be 
less  than  unity  and  average  annual  flood  damages  in  Chaska  would  be 
reduced  by  only  about  29  percent.  The  floodplain  area  behind  the 
existing  levee  system  and  much  of  floodplain  areas  along  the  creeks 
would  remain  subject  to  flooding.  Thus,  this  alternative  alone 
would  not  provide  a  complete  and  adequate  solution  to  Chaska 's 
flood  problem.  Some  600  acres  of  land,  Including  100  acres  of  crop¬ 
land  and  400  acres  of  wet  pasture  and  marshland  would  be  used.  The 
use  of  dry  dams  would  conflict  with  Jonathan  Development  Corporation 
plans  to  construct  small,  fixed-pool,  recreation  reservoirs  primarily 
for  aesthetic  purposes  in  this  area.  However,  the  use  of  2-  to  5-foot 
deep  sediment  pools  would  increase  the  value  of  these  lands  for  game 
and  nongame  wildlife. 

e.  Plan  10.  -  The  four  headwaters  reservoirs  described  under 
plan  9  could  be  combined  with  the  flood  bypasB  channel,  diversion 
channel,  and  the  upgraded  and  extended  levee  system  features  of  plan  8 
to  provide  adequate  protection  from  the  intermediate  regional  flood. 
This  would  result  in  a  small  reduction  in  the  required  size  of  the 
diversion  and  bypass  channels  as  compared  to  the  proposed  plan  (plan  8) . 
Although  both  plans  would  provide  nearly  identical  flood  damage  reduc¬ 
tion,  plan  10  la  $3.35  million  more  expensive  than  plan  8  and  results 
in  a  significant  loss  of  net  benefits.  Further,  plan  10  would  require 
the  acquisition,  use,  and  alterations  of  about  640  acres  of  private 
land  as  compared  to  about  40  acres  of  land  with  plan  8.  Socioeconomic 
and  ecological  impacts  of  plan  10  would  be  similar  to  the  combination 

of  plana  6,  7,  and  9. 
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f.  Plan  11.  -  Two  large  earth-fill  dans,  one  on  East  Creek  and 
the  other  on  West  Creek,  immediately  upstream  from  where  each  creek 
exits  into  the  Minnesota  River  valley  would  provide  intermediate 
regional  flood  protection  from  the  streams.  However,  the  benefit- 
cost  ratio  would  be  only  0.7.  Such  reservoirs  would  require  the 
relocation  of  major  trunk  sewer  lines,  a  heavily  used  county  road, 
and  several  residences.  Approximately  70  acres  of  heavily  wooded 
stream  valley  would  be  lost  and  a  planned  creek  greenway  system 
would  be  severed. 

g.  Plan  12.  -  The  two  large  reservoirs  described  in  plan  11 
could  be  combined  with  the  levee  improvements  of  plan  7  to  provide 
intermediate  regional  flood  protection  for  the  community.  The  benefit- 
cost  ratio  would  be  0.7.  Socioeconomic  and  ecological  impacts  would 

be  Identical  to  those  described  for  plan  7  and  plan  11  except  this 
plan  would  provide  an  adequate  degree  of  flood  protection  for  the  city 
of  Chaska. 


h.  Plan  13.  -  Approximately  2.5  miles  of  channel  improvement 
through  Chaska  on  East  and  Chaska  Creeks  constitute  this  plan.  The 
proposed  works  would  consist  of  enlarging,  deepening,  and  refinishing 
the  existing  channel  linings  using  grass  riprap  or  concrete  surfacing 
or  combinations  of  these  materials.  The  benefit-cost  ratio  would  be 
1.5.  Substantial  ecological  changes  along  East  Creek  could  be  ex¬ 
pected  where  about  25  acres  of  forest  would  be  removed  and  marshy  . 
areas  adjacent  to  the  stream  would  be  drained.  The  large  channel 
required  would  be  generally  displeasing  aesthetically  and  difficult 
to  maintain.  Approximately  26  residences  and  three  businesses  would 
require  relocation  and  every  bridge  in  Chaska  would  have  to  be 
replaced. 


i.  Plan  14.  -  The  channel  improvement  on  East  and  Chaska 
Creeks  as  described  in  plan  13  could  be  combined  with  the  levee  im¬ 
provement  of  plan  7  to  provide  intermediate  regional  flood  protection 
for  Chaska.  The  benefit-cost  ratio  would  be  1.2,  including  all  benefits 
associated  with  flood  control.  Socioeconomic  end  ecological  Impacts  would 
be  Identical  to  those  described  in  plans  7  and  13. 

74.  NO  ACTION 

Consideration  was  given  to  maintaining  the  status  quo  or  recom¬ 
mending  that  no  action  be  taken  to  alleviate  flood  problems.  To  do 
nothing  would  not  burden  local  interests  and  the  Federal  Government 
with  the  financial  costs  associated  with  other  alternatives.  Never¬ 
theless,  average  annual  damages  estimated  at  over  $800,000  would 
remain  and,  as  such,  would  be  a  severe  social  and  economic  burden 
to  the  people.  Natural  riverine  aesthetics  would  probably  not  change 
significantly  in  designated  park  areas.  However,  as  normal  economic 
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growth  occurred.  Infringement  on  the  river  corridor  in  other  areas 
by  businesses,  industries,  and  residences  would  likely  result  in 
degradation  of  the  natural  riverscape.  Furthermore,  provisions 
for  any  flood  protection  would  be  dependent  on  the  construction 
of  emergency  levees  and  temporary  interior  drainage  facilities. 

In  view  of  the  flash  flooding  that  can  occur  at  Chaska  from  East 
and  Chaska  Creeks,  reliance  on  emergency  measures  for  the  entire 
city  would  be  hazardous  during  Minnesota  River  floods  and  ineffec¬ 
tive  for  flash  floods  on  the  two  creeks. 
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APPENDIX  G 


RECREATION  RESOURCES 


AUTHORITY 

1.  Section  4  of  the  Flood  Control  Act  of  1944  (16  U.S.C.  460d) , 
as  amended  by  Section  207  of  the  Flood  Control  Act  of  1962,  grants 
general  permissive  authority  to  construct  recreational  developments 
at  all  water  resource  developments  under  control  of  the  Secretary 
of  the  Army  (ER  1120-2-404) . 


PURPOSE 

2.  This  appendix  appraises  project  resources,  estimates  magnitude 
and  growth  of  public  use  and  optimum  scale  of  development  required 
to  accommodate  this  use  and  preserve  environmental  resources.  The 
appendix  also  establishes  the  amount  of  necessary  development,  its 
cost,  and  location  of  lands  to  be  acquired  for  public  use. 

SCOPE 

3.  The  proposed  public-use  development  consists  of  a  levee  trail 
system  and  community  park  at  Courthouse  Lake  in  Chaska,  Minn. 
Recreational  use  will  consist  of  nonmotorized  trail  use,  mainly 
bicycling,  hiking,  wildlife  photography,  nature  walks,  bird  watching, 
and  walking  for  pleasure.  The  levee  will  be  aesthetically  treated 

to  blend  into  the  natural  environment  by  utilization  of  native 
prairie  grass  and  overburden  areas.  The  overburden  areas,  or  warps, 
will  allow  a  root-free  zone  permitting  establishment  of  large  native 
trees  (EM  1110-2-301) .  Local  interests  have  Indicated  a  desire  and 
willingness  to  participate  in  constructing  the  proposed  trails. 

They  have  also  indicated  an  interest  in  developing  a  trail  system 
along  the  Chaska  Creek  diversion  channel  and  along  East  Creek  to 
allow  interconnection  with  other  contemplated  trail  systems.  How¬ 
ever,  local  planning  has  not  progressed  to  the  point  where  a  detailed 
trail  system  can  be  identified.  Further  consideration  will  be  given 
to  these  recreation  needs  during  postauthorization  studies. 

BACKGROUND 

4.  Local  interests  will  be  required  to  participate  under  provisions 
of  the  authorizing  document.  Details  of  the  precise  format  are 
found  in  the  section  on  management  and  cost  sharing. 
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DESCRIPTION  OF  PROJECT  AREA 


5.  GEOGRAPHIC  BOUNDARIES 

The  project  includes  East  and  Chaska  Creek  watersheds  and  the 
Minnesota  River  at  Chaska.  Chaska  is  located  on  the  left  bank  of 
the  Minnesota  River  (mile  29.6). 

6.  CLIMATE 

The  mean  temperature  varies  from  74°  F  in  July  to  14°  F  in 
January.  Extremes  of  109°  F  and  -43°  F  have  been  recorded.  Average 
annual  precipitation  is  27  inches,  including  an  average  annual  snow¬ 
fall  of  44  inches. 

7.  TOPOGRAPHY,  GEOLOGY,  AND  LAND  USE 

The  floodplain,  at  elevations  705  to  725  feet,  is  approximately 
1  mile  wide.  A  prominent  bench  rises  out  of  the  river  bottom  at  eleva¬ 
tion  750.  From  this  terrace  the  valley  walls  rise  steeply  to  form  a 
bluff  at  elevation  850  to  900. 

8.  The  glacial  history  of  Chaska  is  quite  pronounced.  A  thick 
deposit  of  outwash  sands  and  unsorted  tills  forms  a  hummocky,  poorly 
drained  plain  dotted  with  marshes  and  small  lakes.  The  glacial  drift 
is  200  to  250  feet  thick  and  rests  on  dolomite  and  sandstone  of  the 
Prairie  du  Chien  and  Jordan  Formations.  Additional  data  on  geology 
can  be  found  in  Appendix  A,  Geology,  Soils  Data,  and  Analysis. 

9.  The  490  acres  of  floodplain  at  Chaska  are  27  percent  residential, 
15  percent  commercial,  5  percent  streets  and  railroads,  3  percent 
public  property,  and  50  percent  currently  undeveloped. 

10.  BIOLOGIC  AND  ECOLOGIC  FEATURES  AND  RESOURCES 

The  area  is  within  the  Maple-Basswood  complex  of  the  Northern 
Hardwood  Forest,  primarily  called  the  "big  woods."  The  Northern 
Hardwood  Forest  appears  to  be  related  to  the  fine  gray  drift  soils 
from  the  Keewatin  ice  center. Common  upland  trees  include  bur  oak, 
white  oak,  red  oak,  black  oak,  elm,  basswood,  ash,  maple,  hornbeam, 
aspen,  birch,  wild  cherry,  and  hickory.  Small  trees  include  dogwood, 
sumac,  crabapple,  black  haw,  and  wild  rose.  The  wetlands  are  of 
marginal  quality  for  waterfowl  and  may  actually  be  improved  by  estab¬ 
lishment  of  the  levee,  which  may  tend  to  hold  more  water  in  the 
vicinity. 


(1)  Daubenmire,  R.  F.,  1936,  "The  Big  Woods"  in  Minnesota:  Its 
Structure  and  Relationship  to  Climate,  Fire  and  Soils,  Ecological  Mono¬ 
graphs  6:235-268,  1936. 
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11.  ACCESSIBILITY 


The  area  Is  easily  accessible  via  State  Highway  41  and  U.S. 
Highway  212.  Air  transportation  would  be  provided  via  the  Flying 
Cloud  Airport  at  Eden  Prairie,  Minn.,  and  the  Minneapolis-St .  Paul 
International  Airport  20  miles  east  of  Chaska. 

12.  ATTRACTIONS  OF  AREA 

The  Minnesota  River  valley  trail  and  the  Jonathan  area  when 
developed  will  attract  local  as  well  as  regional  recreation  use. 
Further  data  are  contained  later  in  the  report. 

PROJECT  DATA 

13.  The  project  consists  of  9,250  feet  of  levee  varying  from  20 
to  25  feet  in  height.  Interior  drainage  is  accommodated  by  four 
pumping  stations.  Chaska  Creek  will  have  a  0.9-mile  diversion 
channel  which  will  be  lined  with  riprap  and  concrete.  The  East 
Creek  area  will  have  a  1.2-mile-long,  trapezoidal -shaped  flood  by¬ 
pass  channel.  Normal  low  flows  will  be  maintained  in  the  existing 
East  Creek  channel. 

RECREATION  MARKET  AREA 

14.  RECREATIONAL  ZONE  OF  INFLUENCE 

The  area  that  can  be  expected  to  contribute  80  percent  of 
day  use  is  called  the  zone  of  influence.  In  this  project,  demand 
will  basically  be  of  local  origin  and  will  include  only  the  Chaska- 
Jonathan  area.  Some  additional  visitation  can  be  expected  to  occur 
due  to  the  close  proximity  of  the  Minnesota  River  trails,  which  will 
be  connected  to  the  proposed  Chaska-Jonathan  trail. 

15.  SOCIOECONOMIC  CHARACTERISTICS  OF  THE  MARKET  AREA 

Current  population  within  the  zone  of  influence  is  shown  on 
table  G-l. 


Table  G-l 

-  Zone  of  influence  population^ 

Area 

Population 

Chaska 

2,902 

Jonathan 

1,450 

Total 

4,352 

(1)  1970  Census  of  Population,  Number  of  Inhabitants,  Minnesota, 

August  1971,  U.S.  Department  of  Commerce,  Bureau  of  Census, 
Washington,  D.C. 
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16.  Jonathan  Is  a  rapidly  developing  planned  community  located 
within  the  city  of  Chaska.  A  rather  substantial  Increase  in  popu¬ 
lation  Is  expected  within  the  zone  of  influence  by  the  year  2000,  due 
to  an  expected  Influx  of  new  residents  to  Jonathan.  Anticipated 
growth  patterns  are  included  In  the  economics  appendix.  Projected 
population  within  the  zone  of  influence  is  shown  in  table  G-2. 


Table  G-2  -  Projected  population  within  zone  of  Influence 


Year 

Population 

1970 

4,300 

1975 

12,100 

1980 

27,800 

1985 

47,900 

1990 

63,000 

1995 

73,000 

2000 

80,000 

Saturation  85,000 

(1)  Report  on  Comprehensive  Sewer  Study  for  Chaska,  Minn., 
Bonestroo,  Rosene,  Anderlik  and  Associates,  Inc.,  St.  Paul,  Minn., 
1971,  page  20. 


17.  The  growth  of  leisure  time  and  recreational  demand  has  been 
great,  as  table  G-3  demonstrates.  To  express  the  trend  In  terms  of 
the  national  time  budget,  Clawson  and  Knetsch(^)  demonstrate  the  growth, 
as  shown  on  figure  G-l. 


(1)  Clawson,  Marlon  and  Knetsch,  Jack  L.,  Economics  of  i  utdoor 
Recreation,  John  Hopkins  Press,  Baltimore,  1966. 
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18.  It  Is  possible  that  this  project  may  attract  recreationists 
from  outside  the  State,  particularly  from  Wisconsin.  However,  this 
visitation  is  not  likely  to  be  significant,  because  of  the  local 
origin  of  the  expected  usage.  As  a  result,  no  recreation  benefits 
can  be  directly  attributed  to  out  of  State  users. 

19.  The  need  for  nonmotorized  pedestrian  pathways  is  rapidly  in¬ 
creasing.  An  estimated  12.2  million  bicycles  were  sold  in  this 
country  in  1971.  Approximately  150,000  bicycles  were  sold  within 
the  Twin  Cities  seven-county  metropolitan  area  in  1972,  and  re¬ 
tailers  had  difficulty  meeting  this  demand.  Reports  indicate 
sales  are  at  record  levels  again  in  1973.  The  past  few  winters 
there  has  also  been  a  "boom"  in  purchases  of  cross-country  skiing 
equipment  and  snowshoes ,  as  people  perceive  a  cheaper  and  more 
acceptable  alternative  to  the  snowmobile  for  recreation.  Other 
forms  of  recreation  are  also  increasing  dramatically.  This  section 
will  demonstrate  how  some  less  noticeable  forms  of  outdoor  recreation 
are  also  increasing.  Many  reasons  can  be  cited  for  these  activities 
gaining  in  popularity,  among  them: 

a.  There  is  an  increased  concern  about  our  environment  and 
man’s  effect  on  it  by  unnecessary  use  of  machines. 

b.  The  relative  low  cost  of  necessary  equipment  and  maintenance 
is  attractive. 

c.  These  activities  are  easily  engaged  in  by  all  ages  and  are 
thus  carried  over  throughout  a  lifetime,  and  thus  can  be  considered 
lifetime  sports. 

d.  Proficiency  in  these  activities  is  relatively  easy  to 
achieve.  Many  people  need  only  to  try  the  activity  once  to  achieve 
their  desired  proficiency  level. 

e.  The  activities  provide  excellent  exercise,  and  provide  a  very 
enjoyable  method  of  combining  exercise  and  pleasure. 

f.  There  are  no  user  fees  so  the  initial  equipment  cost  is 
usually  the  only  expense. 

g.  They  are  quiet  recreation  pursuits  that  enable  participants 
to  view  nature  on  its  own  terms.  They  provide  a  tremendous  opportunity 
for  increased  environmental  awareness. 

20.  Present  opportunities  for  bicycling  and  hiking  within  the  area 
are  somewhat  limited.  When  Jonathan  is  completed,  more  trails  will 
be  available,  but  still  not  enough  to  meet  the  demand.  A  few  trails 
currently  exist  within  Jonathan,  but  for  the  most  part  they  do  not 
now  interconnect. 
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21.  As  previously  Illustrated,  demand  for  outdoor  recreation 
facilities  Is  increasing.  Bicycling  increased  105  percent  from 
1960  to  1967  in  terns  of  activity  occasions  within  the  State. 

In  1967  there  were  10.6  million  bicycle  activity  occasions,  and 
an  increase  to  23.7  million  is  expected  by  1985.  Considering 
adult  demand  alone,  there  was  a  need  for  5,800  additional  miles 
of  bicycle  trails  in  1967^  and  nearly  12,000  more  miles  of  trails 
will  be  needed  by  1985.'*'  There  Is  a  tremendous  need  for  bicycle 
trails  within  the  State  and  this  project  could  aid  in  providing 

a  vitally  needed  facility. 

22.  The  project  will  be  able  to  satisfy  a  percentage  of  recrea¬ 
tion  demand  for  each  activity  as  shown  in  table  G-4.  These  per¬ 
centages,  as  well  as  the  recreation  analysis,  use  only  the  old 
city  of  Chaska  as  a  base. 


Table  G-4  -  Percentage  of  demand 

project  will  satisfy 

Activity 

Percent 

Bicycling 

10 

Nature  walks 

20 

Walking  for  pleasure 

20 

Bird  watching 

15 

Wildlife  photography 

10 

Hiking 

10 

23.  The  establishment  of  pedestrian  greenways  within  the  Jonathan 
area  will  allow  development  of  a  unique  trail  system  connecting 
the  following  elements  which  now  function  separately:  (plate  G-3) 


a.  Hennepin  County  Park  Reserve  at  Carver,  Minn. 

b.  University  of  Minnesota  Arboretum. 

c.  Jonathan  area. 

d.  Chaska  area. 

e.  Access  to  Minnesota  River  valley  trail  system. 

The  proposed  pedestrian  greenways  In  Jonathan  and  Chaska  will  provide 
a  means  to  link  sll  of  these  elements.  The  levee  trail  system  would 
allow  recreationists  access  to  the  Minnesota  River  valley  trail  system, 
giving  the  ares  regional  Instead  of  local  recreational  significance. 

Minnesota  Outdoor  Recreation  Plan,  Bureau  of  Planning,  Depart- 
ment  of  Conservation,  State  of  Minnesota,  June  1969. 

(2)  Map  of  open  space  program  for  Chaska,  City  of  Chaska,  Minn. 
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Travel  from  Chaska  to  Jonathan  and  then  to  either  Carver  Park  or 
the  University  Arboretum  could  be  done  using  several  different 
routes.  Numerous  access  points  along  the  trail  would  allow  people 
to  travel  distances  of  from  2  to  10  miles. 

24.  The  East  Creek  area  could  serve  as  an  excellent  outdoor  labora¬ 
tory  for  the  Chaska  elementary  and  senior  high  schools,  which  own 
land  adjoining  the  stream.  Unique  opportunities  exist  for  demon¬ 
strating  many  nature  interpretive  programs  in  the  wooded  areas  along 
East  Creek.  Also,  severe  soil  erosion  near  the  clay  pit  as  well  as 
other  environmentally  degrading  situations  could  be  demonstrated. 

An  excellent  setting  for  demonstrating  many  diverse  biotypes  exists 
within  the  East  Creek  area.  A  tremendous  opportunity  exists  for 
not  only  formal  classroom  use  but  also  for  use  by  the  general  public. 
Possibly  an  advanced  high  school  biology  class  could  operate  a  nature 
center . 

25.  Nature  interpretive  centers  within  the  area  receive  heavy  use 
throughout  the  year.  The  visitation  shown  in  table  G-5  is  high  be¬ 
cause  of  available  facilities.  No  assumption  is  made  as  to  the  pre¬ 
cise  annual  attendance,  if  a  program  were  established.  Table  G-5 
shows  considerable  interest  is  present  and  a  program  would  attract 
people.  Students  could  lead  nature  walks  throughout  the  year.  Snow- 
shoe  and  cross-country  interpretive  hikes,  as  well  as  moonlight  and 
sunrise  jaunts  are  very  popular  in  the  winter.  An  enthusiastic 
teacher  and  some  dedicated  students  could  produce  an  outstanding  pro¬ 
gram  offering  unique  educational  experience  for  all  concerned. 


Table  G-5  -  Visitation  to  nature  centers  within  the  Chaska  area 


Area 

Annual  visitation 

Hyland  Lake  Park  Reserve, 

20,000 

Bloomington,  Minn. 

Carver  County  Park, 

Victoria,  Minn. 

40,000 

Woodlake  Nature  Interpretive  Center, 

Richfield,  Minn. 

60,000 

University  of  Minnesota  Arboretum 

100,000 

Total  annual  visitation 

220,000 

DETERMINATION  OF  OUTDOOR  RECREATIONAL  ATTENDANCE 

26.  PER  CAPITA  PARTICIPATION  RATES 


The  six  activities  shown  in  table  G-6  will  constitute  the  majority 
of  use  on  the  project.  No  winter  activities  have  been  included  because 
no  data  ara  presently  available  on  participation  rates.  Thus,  the 
actual  use  of  the  levee  will  be  somewhat  higher  than  is  shown. 
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Table  G-6 

-  Participation  rates ^ 

Activity 

Year 

T5TO 

~  2006 

2620 

Bicycling 

6.00 

6.48 

6.97 

Nature  walks 

1.00 

1.08 

1.13 

Walking  for  pleasure 

6.79 

7.64 

8.60 

Bird  watching 

1.10 

1.19 

1.28 

Wildlife  photography 

0.19 

0.22 

0.28 

Hiking 

0.49 

0.61 

0.78 

(1)  Bureau  of  Outdoor  Recreation,  West  North  Central  Participation 
Rates,  1969. 


27.  INITIAL  ANNUAL  ATTENDANCE 

Table  D-7  utilizes  the  above  data  along  with  the  population  of  the 
old  city  of  Chaska  (effective  zone  of  influence)  to  calculate  the  total 
annual  activity  occasions  within  the  zone  of  influence.  These  data  were 
placed  in  graphic  form  in  figure. Gr2  to  demonstrate  Initial  attendance 
3  years  after  project  completion.'1' 


Table  G-7  -  Total  annual  activity  occasions  within  zone  of  influence 

1980  2000  _ 2020 


Population-4 ,778 

- ratal 


Population-11 .086 
Total 


Population-7 .193 
Total 

annual  annual  annual 

Partici-  activity  Partici-  activity  Partici-  activity 


Activity 


JSSS 


occa-y 
s  ions 


&>  JSSS 


Bicycling 

6.00 

28,668 

6.48 

46,611 

6.97 

77,269 

Nature  walks 
Walking  for 

1.00 

4,778 

1.08 

7,768 

1.13 

12,527 

pleasure 

6.79 

32,443 

7.64 

54,955 

8.60 

95,340 

Bird  watching 
Wildlife 

1.10 

5,256 

1.19 

8,560 

1.28 

14,191 

photography 

0.19 

908 

0.22 

1,582 

0.28 

3,104 

Hiking 

0.49 

2,341 

0.61 

. 4,388 

0.78 

8,647 

Total  74,394  123,864  211,078 


(1)  Bureau  of  Outdoor  Recreation,  West  North  Central  Participation  Rates, 
1969. 

(2)  Total  annual  activity  occasions  •  participation  rate  X  population. 

Activity  occasions  .  recreation  days. 

2.5 


Expected  Visitation 
at  Chaska  Levee 
Trail  System 


28. 


ESTIMATED  ATTENDANCE  AT  PROJECT 


All  activity  occasions  cannot  be  attributed  to  the  project, 
since  not  all  projected  activity  occasions  within  the  zone  of  influ¬ 
ence  would  occur  on  the  levee.  Therefore,  an  adjustment  was  made  in 
table  G-7.  The  percentage  of  use  column  reflects  that  percentage  of 
the  total  activity  occasions  that  could  be  expected  to  occur  on  the 
levee.  The  difference  between  the  85  percent  and  unity  is  attributable 
to  nonmotorized  winter  use,  such  as  snowshoeing  and  ski  touring,  for 
which  no  accurate  use  data  are  available,  no  benefits  are  considered, 
and  no  additional  facilities  are  necessary  to  accommodate  the  uses. 

The  totals  were  then  divided  by  2.5  to  convert  to  recreation  days,  as 
shown  in  table  G-8. 


Table  G-8  -  Total  adjusted  annual  activity  occasions  within  the  zone 

of  influence 


Activity 

Percentage 
of  use 

"T91K5 - 

Year 

— soon — 

Bicycling 

10 

2,867 

4,661 

7,726 

Nature  walks 

20 

960 

1,550 

2,500 

Walking  for  pleasure 

20 

6,490 

10,990 

19,070 

Bird  watching 

15 

790 

1,290 

2,130 

Wildlife  photography 

10 

90 

160 

310 

Hiking 

10 

230 

440 

860 

Total 

85 

11,427 

19,091 

32,596 

Recreation  days^ 

4,570 

7,636 

13,038 

(1)  Activity  occasions  -  recreation  days. 
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29.  AVERAGE  ANNUAL  ATTENDANCE 


A  standard  economic  analysis  and  an  Interest  rate  of  5%  percent 
were  utilized  to  convert  annual  recreation  days  to  average  annual 
recreation  days.  The  following  methodology  refers  to  figure  G-2. 


Area  A 


Area  B 


-  5,030  X  0.9475  -  4,766 

Rate  of  increase  per  year  153.3 
Value  of  increasing  annuity 
for  17  years  82.95 

Present  worth  of  1  - 
3  years  hence  0.8486 

Interest  and  amortization 
over  100  years  0.05649 

153.3  X  82.95  X  0.8486  X  0.05649  -  610 


Area  C 


Constant  value  of  3,066  for  80  years 
Value  of  constant  amortization  of  1 
for  80  years 

Present  worth  of  1  -  20  years  hence 
Interest  and  amortization  over 
100  years 

3,066  X  17.55  X  0.3347  X  0.05649 


Area  D 


Rate  of  increase  per  year 
Value  of  increasing  annuity  for 
30  years 

Present  worth  of  1  ~  20  years  hence 
Interest  and  amortization  over 
100  years 


17.55 

0.3347 

0.05649 

1,017 


270.1 

165.91 

0.3347 

0.05649 


270.1  X  165.91  X  0.3347  X  0-05649 


847 


Area  E 

Constant  value  of  8,103  for  50  years 
Value  of  constant  amortization  of  1 
for  50  years 

Present  worth  of  1  -  50  years  hence 
Interest  and  amortization  over 
100  years 

8,103  X  16.63  X  0.0681  X  0.05649 

Area  A 
Area  B 
Area  C 
Area  D 
Area  E 

Average  annual  recreation  days 


16.63 

0.0681 

0.05649 

518 

4,766 

610 

1,017 

847 

518 


7,758 


Average  annual  recreation  benefits  are  derived  by  applying  a  unit 
value  of  $0.50  per  recreation  day. 


7,758  X  $0.50  -  $3,879  average  annual  recreation  benefits 
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30.  ADDITIONAL  REAL  ESTATE  NEEDED  FOR  RECREATION 


Chaska  is  purchasing  numerous  tracts  of  land  along  the  stream 
bottoms  to  be  reserved  as  open  space.  A  future  trail  is  proposed 
along  the  East  Creek  section.  Federal  assistance  could  possibly 
be  made  available  at  that  time.  East  Creek  will  be  used  as  a  low- 
flow  channel,  thus  making  the  addition  project-related. 

RECOMMENDED  PLAN  OF  DEVELOPMENT 

31.  TYPE  OF  USE  EXPECTED 

Six  previously  mentioned  activities  can  be  anticipated  at  the 
project.  A  tremendous  amount  of  unsatisfied  recreation  demand 
exists  in  terms  of  "trail  use".  Establishment  of  a  quality  trail 
will  encourage  use  not  only  by  people  who  already  participate  in 
these  activities,  but  also  by  new  users. 

32.  PROPOSED  DEVELOPMENT 

The  project  will  include  a  trail  system  along  the  top  of  the 
levee  and  beautification  of  the  project  within  the  old  city  of 
Chaska.  Where  riprap  is  not  required  for  erosion  control,  the 
levee  should  be  seeded  to  native  prairie  grass  species,  which  grow 
to  a  height  of  approximately  6  to  8  inches  and  require  virtually  no 
maintenance.  Because  burning  would  not  be  possible,  only  prairie 
species  that  can  be  established  without  burning  would  be  used. 

33.  An  8-foot-wide  asphalt  path  would  be  established  along  the 
top  of  the  levee  and  would  extend  from  the  western  edge  of  the 
Chaska  levee  to  Courthouse  Lake,  and  then  continue  around  the  lake 
in  a  short  loop(plate  G-li  The  levee  would  continue  past  Courthouse 
Lake  and  tie  into  high  ground  a  few  hundred  yards  beyond.  Plate  g-2 
shows  a  detail  of  how  the  exiting  levee  will  connect  with  the  pro¬ 
posed  levee,  providing  usable  space  for  recreational  activities. 
Chaska  could  easily  maintain  picnic  grounds  at  Courthouse  Lake  as 

an  area  for  passive  recreational  pursuits.  An  overburden  area 
(as  described  in  EM  1110-2-301,  29  December  1972)  is  shown  which 
would  not  affect  the  structural  integrity  of  the  levee,  but  would 
add  to  the  attractiveness  of  the  project  in  this  area.  By  incorpo¬ 
rating  this  overburden  area,  native  floodplain  vegetation  would 
be  allowed  to  grow  up  the  sides  of  the  levee  and  create  a  natural- 
appearing  site  conducive  to  birding,  walking,  and  other  activities. 

34.  Paving  the  trail  would  encourage  bicycle  traffic.  It  is 
hoped  that  by  encouraging  bicycle  use  of  the  levee  trail,  present 
congestion  and  conflict  between  automobiles  and  bicycles  in  Chaska 
would  be  somewhat  alleviated.  The  trail  will  also  encourage  use 
and  create  a  desirable  flow  pattern.  Courthouse  Lake  will  serve 
as  a  city  park,  and  people  could  take  lunches  on  their  bicycles 
and  ride  to  the  park.  Ample  parking  currently  exists  near  the  lake 
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which  would  encourage  people  to  drive  there  and  then  bicycle  around 
the  lake  or  to  other  portions  of  the  area.  The  paved  pathway 
around  the  lake  would  also  encourage  use  by  handicapped  people, 
including  those  confined  to  wheelchairs. 

35.  MIX  OF  ACTIVITIES 

A  potential  problem  is  undesirable  forms  of  motorized  recrea¬ 
tional  use  of  the  project.  It  is  incongruent  to  establish  greenways 
to  provide  pathways  throughout  the  area  and  then  permit  machines  to 
overrun  the  area.  To  encourage  people  to  enjoy  the  area  by  hiking 
and  bicycling,  via  the  trail  system,  and  then  to  allow  interruption 
by  noisy,  smelly  machines  is  not  acceptable.  The  project  sponsor  would 
be  expected  to  prohibit  access  to  motorized  vehicles  if  the  recreation 
features  are  constructed. 

36.  FACILITY  LOAD  CRITERIA 

The  six  activities  listed  in  table  G-8  would  create  a  total 
annual  activity  occasion  use  of  about  32,596  for  the  year  2020. 

This  assumes  maximum  use  based  upon  one  person  engaging  in  only  one 
activity  per  visit.  An  estimate  of  the  heaviest  use  of  the  trail 
was  determined  as  follows: 

a.  32,596  annual  activity  occasions  =  181  activity  occasions 

180  recreation  day  season  per  season  day 

(2) 

b.  181  activity  occasions  per  season  day  X  7  days  per  week  X  0.60  ’• 

2  days  per  weekend 

380  activity  occasions  per  weekend  day 
(3) 

c.  380  X  0,80  ■  76  people  per  hour  on  peak  weekend  day 

4  hours  of  peak 

use  per  weekend 
day 

Using  the  reported  capacities  of  850  to  1,000  cyclists  per  hour,  as  shown 
in  the  "Bikeways  Planning  Criteria  and  Guidelines,"  School  of  Engineering, 
University  of  California  at  Los  Angeles,  April  1972,  the  estimate  of 
76  users  per  hour  for  the  proposed  trail  is  an  acceptable  level  of  use. 


(1)  Table  G-8  -  assuming  a  maximum  use  of  1  person  per  activity. 

(2)  Sixty  percent  of  the  recreational  use  would  occur  on  the  weekend. 

(3)  Assuming  80  percent  of  peak  use  would  occur  during  4  hours,  i.e., 
1  p.m.  to  5  p.m.  on  weekend  days. 
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37.  FISH  AND  WILDLIFE  CONSERVATION  AND  ENHANCEMENT 


Fish  and  wildlife  would  be  slightly  and  indirectly  benefited  by 
construction  of  the  levee  around  Courthouse  Lake.  The  lake  has  a 
"put  and  take"  trout  fishery.  During  floods  it  receives  water  and 
debris  and  undesirable  rough  fish  from  the  Minnesota  River.  The 
proposed  levee  would  eliminate  flooding  by  protecting  the  lake, 
therefore  preventing  entrance  of  rough  fish  and  debris. 

38.  FOREST  RESOURCES  AND  OTHER  VEGETATION  PROGRAMS 

The  only  vegetation  programs  would  be  as  mentioned  in  paragraph  32, 
particularly  the  prairie  grass  establishment  and  utilization  of  an 
overburden  or  warp  area. 

COORDINATION  WITH  OTHER  AGENCIES 

39.  The  following  agencies  have  participated  in  coordination  with 
this  project. 

a.  Federal .  - 

Bureau  of  Outdoor  Recreation 
Bureau  of  Sport  Fisheries  and  Wildlife 
Soil  Conservation  Service 
Environmental  Protection  Agency 

b.  State.  -  Minnesota  Department  of  Natural  Resources 

c.  County .  - 

Hennepin  County  Park  Reserve  District 
Carver  County 

d.  Local.  -  City  of  Chaska 

The  general  feeling  concerning  the  project  is  positive.  The  concept  of 
establishing  greenways  and  a  levee  trail  system  is  favorable.  The 
Bureau  of  Outdoor  Recreation  especially  noted  that  linkage  with  the 
Minnesota  River  valley  trail  is  very  desirable. 

IDENTIFICATION  OF  SPECIAL  PROBLEMS 

40.  There  is  no  potential  for  encroachment,  primarily  because  of  the 
project's  nature  as  a  levee  project. 

41.  The  trail  would  be  paved  and  access  points  would  have  gentle  grades, 
so  wheelchair  patients  and  the  elderly  would  be  able  to  enjoy  the  Court¬ 
house  Lake  area.  Ramps,  necessary  for  bicycles  to  enter  existing  parking 
lots,  would  be  natural  entrance  points  for  wheelchairs. 
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42.  No  conflicts  presently  exist  concerning  the  proposed  levee 
trail  system  and  any  other  agency  programs. 


MANAGEMENT  AND  COST  SHARING 

43.  CORPS  RESPONSIBILITY 

Section  4  of  the  Flood  Control  Act  of  1944  (16  U.S.C.  460  d) , 
as  amended  by  Section  207  of  the  Flood  Control  Act  of  1962,  grants 
general  permissive  authority  to  construct  recreational  developments 
at  all  water  resource  developments . This  law  requires  matching 
local  participation  in  terms  of  money  and/or  lands  that  will  equal 
the  Federal  share.  If  the  local  interests  are  not  financially 
capable  of  participating,  no  Federal  recreational  development  will 
be  provided. 

44.  NON-FEDERAL  RESPONSIBILITIES 

The  non-Federal  entity  must  provide  fee  title  to  all  addi¬ 
tional  lands  required  for  development  and  control  of  the  recreation 
areas.  Where  the  appraised  value  of  lands  provided  amounts  to  less 
than  50  percent  of  the  total  first  cost  of  the  recreational  develop¬ 
ment,  the  non-Federal  sponsor  must  make  additional  contributions 
sufficient  to  bring  the  non-Federal  share  to  at  least  that  level. 

(This  additional  contribution  may  consist  of  the  actual  cost  of 
carrying  out  an  agreed-upon  portion  of  the  development,  or  a  cash 
contribution  at  the  time  of  construction,  or  a  combination  of  both.) 

The  entity  must  operate,  maintain,  and  replace  without  expense  to 
the  Federal  Government  the  recreational  areas  and  all  Installed 
facilities.  If  long-term  repayment  is  elected,  however,  all  costs, 
including  interest,  must  be  repaid  within  50  years  of  the  date  of 
first  use  of  the  initial  recreation  facilities.  Future  expansion 
or  development  of  new  areas  will  require  repayment  of  costs  over  the 
time  left  in  the  original  contract.  If  all  or  part  of  long-term 
repayment  of  the  non-Federal  share  of  initial  separable  costs  is  to 
be  financed  through  user  fees,  the  schedule  of  such  fees  and  the 
portion  thereof  dedicated  to  repayment  are  subject  to  renegotiation 
at  intervals  not  exceeding  5  years.  User  fees,  if  collected,  can  also 
be  used  for  maintenance  and  operation.  Monies  received  from  non- 
Federal  interests  shall  be  deposited  in  the  Treasury  as  miscellaneous 
receipts.  Inclusion  of  recreation  development  in  proposed  or  author¬ 
ized  projects  requires  coordination  of  planning  with  concerned  non- 
Federal  public  bodies  at  all  stages.  The  appropriate  non-Federal  public 
body  will  be  requested  to  furnish  assurances  of  its  willingness  and  abil 
ity  to  meet  conditions  proposed  for  non-Federal  assumption  of  responsi¬ 
bilities  for  development,  operation,  maintenance,  and  replacement  of  rec 
reational  facilities.  A  letter  signed  by  a  responsible  official  should 

(1)  ER  1120-2-404,  14  August  1970,  section  4b,  page  3. 
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state  the  Intention  to  participate  in  recreational  development  of 
a  project,  and  to  share  in  costs  thereof,  as  proposed  in  survey 
reports  or  design  memoranda  at  the  time  requested  by  the  Chief 
of  Engineers.  A  contract  will  be  executed  between  the  Federal 
Government  and  the  cooperating  non- Federal  public  body,  or  bodies, 
specifying  agreed-upon  scale  of  development  and  the  financial  and 
managerial  responsibilities  of  the  parties  for  project  recreation. 

ENVIRONMENTAL  QUALITY 

45.  The  environmental  quality  of  the  project  will  determine  to 
a  large  degree  its  public  acceptance.  Extreme  care  in  establish¬ 
ment  of  prairie  grass  and  overburden  areas  is  necessary  for  the 
project  to  appeal  to  the  recreationist.  The  utilization  of  addi¬ 
tional  overbuilt  sections  along  the  levee  would  be  extremely 
valuable  in  blending  the  levee  aa  much  as  possible  into  the  sur¬ 
rounding  vegetation.  Plate  G-2  shows  conceptually  how  these  sec¬ 
tions  may  be  utilized. 
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COSTS 

46.  Table  G-9  is  a  cost  estimate  for  providing  the  recreational 
trail  along  the  levee. 


Table  G-9  -  Cost  estimate,  recreational  trail  along 


Total 

estimated 

Item 

Unit 

Ouantlty  Unit  cost 

cost 

Pav^g  levee  (1  mile, 
bituminous) 

Upgrading  existing  levee 

Job 

Sum 

$11,600 

around  Courthouse  Lake 
and  extending  trail 
(1,200  feet) 

Job 

Sum 

11,400 

Landscaping 

Job 

Sum 

3,000 

Total  construction  cost 

26,000 

Contingencies 

5,000 

Engineering  and  design 

3,000 

Supervision  and  administration 

2,000 

Total  cost 

36,000 
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APPENDIX  H 


COMMENTS  OF  OTHER  AGENCIES  AND  INTERESTS 


This  appendix  presents  the  views  and  comments  of  other  Federal 
agencies  and  non-Federal  interests  with  discussion  thereof  relative 
to  the  recommended  improvements  for  flood  control  at  Chaska,  Minn. 

The  draft  interim  survey  report  was  sent  to  the  following  agencies, 
organizations,  and  interested  citizens  for  review  and  comment: 

U.S.  Soil  Conservation  Service 

17. S.  Department  of  Transportation,  Federal  Highway  Administration 
U.S.  Department  of  the  Interior 

Bureau  of  Sport  Fisheries  and  Wildlife 
Bureau  of  Outdoor  Recreation 
U.S.  Geological  Survey 

U.S.  Department  of  Housing  and  Urban  Development 
U.S.  Environmental  Protection  Agency 
National  Weather  Service 

U.S.  Department  of  Health,  Education  and  Welfare 
Minnesota  Department  of  Highways 
Minnesota  Pollution  Control  Agency 
Minnesota  Department  of  Natural  Resources 
Minnesota  State  Planning  Agency 

State  Liaison  Officer  for  the  National  Park  Service 
Department  of  Anthropology,  University  of  Minnesota 
Chicago,  Milwaukee,  St.  Paul  and  Pacific  Railroad  Company 
Chicago  and  North  Western  Transportation  Company 
Lower  Minnesota  River  Watershed  District 
Southern  Minnesota  Rivers  Basin  Commission 
Minnesota  River  Watershed  Association 

Comments  were  received  from  the  following: 
a.  U.S.  Soil  Conservation  Service.  - 

Comment.  -  The  Soil  Conservation  Service  expressed  no  objec¬ 
tion  to  the  proposed  plan.  Suggested  additions  to  the  report  follow: 

Maps,  scale  1:15,840,  are  available  for  the  project  area. 

The  Carver  County  Soil  and  Water  Conservation  District 
has  been  working  to  develop  a  good  land  treatment  program 
and  intends  to  work  closely  reviewing  site  plans  for 
future  urban  uses  in  the  watersheds.  Erosion  and  sediment 
controls  should  be  implemented  on  new  construction  sites. 

Discussion.  -  The  report  was  revised  to  include  the  above 
suggestions. 
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b.  Federal  Highway  Administration.  - 

Comment .  -  The  Federal  Highway  Administration  notes  that  the 
project  does  not  require  relocation  of  highways,  but  structure  modi¬ 
fication  and  new  structures  over  bypass  and  diversion  channels  would 
be  necessary.  The  costs  associated  with  these  structural  changes 
are  not  eligible  for  Federal  aid  highway  funds  as  correctly  stated 
in  paragraph  85.  However,  the  reference  in  that  paragraph  to  U.S. 
Bureau  of  Public  Roads  should  be  changed  to  Federal  Highway  Adminis¬ 
tration.  Minor  numerical  changes  might  be  desirable  on  page  29, 
table  8,  to  change  the  standard  project  flood  for  Chaska  Creek  dis¬ 
charge  from  9,000  cfs  to  16,500  cfs  and  on  page  B-17,  paragraph  42, 
from  14,700  cfs  to  4,700  cfs  for  the  intermediate  regional  flood. 

Discussion.  -  Comments  were  noted  and  appropriate  modifica¬ 
tions  were  made  to  the  report. 

c.  U.S.  Bureau  of  Sport  Fisheries  and  Wildlife.  - 

Comment .  -  The  Bureau  of  Sport  Fisheries  and  Wildlife  does 
not  oppose  the  proposed  plan.  The  Bureau  favors  greenbelt  acquisition 
and  Minnesota  River  floodplain  regulations  required  by  the  plan. 
Specific  questions  were  asked  concerning  acreages  and  widths  of  green- 
belts  to  be  acquired. 

Discussion.  -  Early  in  the  study  the  Bureau  felt  that  the 
proposed  plan  would  alter  large  areas  of  valuable  fish  and  wildlife 
habitat  and  asked  that  sizable  acreages  be  set  aside  as  part  of  the 
proposed  plan  to  mitigate  those  losses.  The  extent  and  type  of  areas 
affected  and  the  aesthetic  and  environmental  protection  features 
associated  with  the  proposed  plan  were  not  evident  to  the  Bureau  at 
that  time.  The  District  Engineer  became  personally  involved  in  coordl 
nation  with  the  Bureau,  and  in  subsequent  meetings  effects  of  the  plan 
were  discussed  and  clarified,  resulting  in  general  agreement  with  the 
plan  as  proposed. 

The  proposed  plan  would  require  alteration  of  only  about  40  acres 
of  land  entirely  within  the  corporate  limits  of  Chaska.  Of  this 
acreage,  approximately  21.5  acres  are  cleared  uplands  zoned  for  resi¬ 
dential,  commercial,  and  industrial  development;  2.5  acres  are  wooded 
uplands  located  in  an  industrial  area  of  Chaska;  3  to  5  acres  are  low, 
wet  meadow  located  in  a  residential  area  near  the  point  of  diversion 
of  East  Creek;  and  12  acres  are  interspersed  low  woods  and  marsh 
mainly  in  the  area  of  the  proposed  levee  extension  near  Courthouse 
Lake. 
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Although  the  bypass  channel  would  alter  only  3  to  5  acres  of  wet 
meadow,  the  channel  would  skirt  a  marsh  which  was  originally  about 
230  teres  In  area.  The  channel  would  complete  drainage  of  30  acres 
of  partially  drained  lowland  on  the  western  fringe  of  the  marsh. 

This  area  Is  zoned  Industrial  or  commercial  and  would  likely  be 
further  developed  with  or  without  the  proposed  project.  Precautions 
would  be  taken  so  that  the  marshland  east  of  the  bypass  channel  would 
not  be  adversely  affected  by  the  proposed  project. 

In  addition  to  the  eventual  purchase  of  lands  required  by  the 
project,  the  city  of  Chaska  is  acquiring  mixed  woodland  and  wetland 
areas  along  East  and  Chaska  Creeks  as  part  of  a  greenbelt  and  open- 
space  acquisition  program.  The  city  has  indicated  that  elimination 
of  present  land-use  practices  and  preservation  of  the  proposed  green- 
belt  area  would  more  than  adequately  compensate  for  fish  and  wildlife 
habitat  losses  directly  and/or  indirectly  attributable  to  the  proposed 
project.  Environmental  features  of  the  plan  of  improvement  include 
protecting  the  fishery  of  Courthouse  Lake;  preserving  the  proposed 
interior  drainage  ponding  area  in  its  natural  state;  and  providing 
wildlife  habitat  by  planting  trees,  shrubs,  and  grasses  adjacent  to 
the  proposed  levee  and  flood  bypaus  channels.  Additionally,  about 
525  acres  of  floodplain  along  the  Minnesota  River  would  be  regulated 
and  remain  in  its  near-natural  state. 

In  regard  to  the  Bureau's  questions  concerning  greenbelt  acquisi¬ 
tion,  the  city  is  purchasing  about  500  acres  of  land  for  open  space 
and  park  use.  This  will  complement  the  open  space  policies  of  the 
Jonathan  Development  Corporation,  which  is  committed  to  keeping 
30  percent  of  its  land  as  open  space  and  under  natural  conditions  in 
the  northern  part  of  the  community.  Of  the  500  acres  which  the  city 
is  purchasing,  about  100  acres  will  be  acquired  in  the  immediate 
project  area  which  will  add  to  the  40  acres  of  existing  parkland  and 
open  space.  The  exact  widths  of  greenways  along  Chaska  Creek,  Chaska 
Creek  diversion,  or  East  Creek  are  not  completely  defined,  as  pur¬ 
chasing  of  these  areas  is  not  complete.  However,  the  city  intends 
to  have  a  continuous  corridor  along  Chaska  Creek  diversion  and  a 
similar  corridor  along  East  Creek  which  will  connect  the  greenbelts 
of  upper  East  Creek  to  Courthouse  Lake  Park.  These  plans  are  illus¬ 
trated  in  this  report  on  plate  C-2,  Chaska  Land  Use,  Future  Conditions. 
Coordination  with  the  Bureau  on  fish  and  wildlife  matters  will  con¬ 
tinue  throughout  postauthorization  studies. 
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d.  Department  of  Housing  and  Urban  Development.  - 


Comment.  -  The  Department  of  Housing  and  Urban  Development 
had  no  adverse  comments  on  the  report  but  emphasized  that  the  reloca¬ 
tion  of  13  residences  should  be  arranged  prior  to  implementation  of 
the  plan  to  assure  compliance  with  policy  and  availability  of  benefits. 

Discussion.  -  All  relocations  would  be  made  in  compliance 
with  the  Uniform  Relocation  Assistance  and  Real  Property  Acquisition 
Policies  Act  of  1970. 

e.  U.S.  Environmental  Protection  Agency.  - 


Comment .  -  The  proposed  construction  of  the  East  Creek  flood 
bypass  would  have  adverse  effects  on  portions  of  200  (corrected  to  230) 
acres  of  wetland.  Industrial  zoning  and  the  possible  use  of  this  area 
for  the  State  Highway  41  interchange  should  not  be  used  as  pretexts 
for  use  of  the  wetlands  for  the  diversion  channel  Inasmuch  as  they 
represent  possible  alternative  uses  of  the  site.  Using  the  sigma  W 
method  of  discharge  determination  could  result  in  underestimated  dis¬ 
charges  in  the  watersheds  as  they  become  urbanized.  The  future  use 
of  that  portion  of  Chaska  Creek  which  would  be  bypassed  by  the  diver¬ 
sion  channel  should  be  explained.  Plates  C-l  and  C-2  were  not  included 
in  the  draft  survey  report.  Appendix  F  gives  an  excellent  narrative  of 
the  ecosystems  of  Chaska  and  East  Creeks  as  they  may  have  been.  A 
revision  of  the  woodland  descriptions  in  table  F-l  to  relate  conditions 
past  and  present  would  be  useful.  The  effects  of  temporary  ponding  on 
the  water  quality  of  Courthouse  Lake  should  be  discussed. 

Discussion.  -  The  East  Creek  flood  bypass  channel  would  dis¬ 
place  about  4  acres  of  wetland.  This  wetland  consists  of  low  meadow 
grading  to  shallow,  brushy  marsh,  located  in  a  residentially  zoned  area 
of  Chaska.  Nearly  the  entire  4-acre  area  has  already  been  drained  by 
local  interests.  An  impervious  barrier  along  the  bypass  channel  would 
prevent  the  channel  from  draining  the  remaining  226  acres  of  wetland. 
Recognition  of  anticipated  land  uses;  land-use  zoning;  and  the  future 
plans  of  other  Federal,  State,  county,  and  local  Interests  in  the  study 
area  is  considered  essential  in  the  overall  planning  process  including 
selection  of  the  best  alignment  for  the  East  Creek  flood  bypass.  Future 
growth  has  been  fully  considered  and  recognized  in  the  determination  of 
discharges  in  our  analysis.  A  discussion  of  the  discharge-frequency 
curves  for  future  developed  conditions  of  East  and  Chaska  Creeks  is 
given  in  paragraphs  22  and  24  through  28  in  appendix  B  of  the  survey 
report.  The  proposed  use  of  the  bypass  portion  of  Chaska  Creek  has 
been  Included  in  the  report.  The  colored  plates  C-l  and  C-2  were  not 
Included  in  the  draft  report  because  of  high  cost.  These  plates  are 
Included  in  this  report.  U.S.  Geological  Survey  maps  were  used  to  com¬ 
pute  areas  of  woodland  and  marshland  in  the  watersheds  of  the  two 
creeks.  No  known  maps  are  available  which  show  wooded  areas  which 
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existed  In  the  watershed  prior  to  man's  arrival  to  the  area.  Impacts 
on  Courthouse  Lake  for  conditions  with  and  without  the  proposed  Im¬ 
provements  are  discussed  In  appendix  F  under  "Impacts  Upon  Surface 
Waters  and  Aquatic  Biological  Systems."  The  net  impact  on  the  lake 
would  be  slightly  beneficial  to  local  recreation,  lake  fishery,  and 
water  quality. 


f .  U.S.  Bureau  of  Outdoor  Recreation.  - 

Comment .  -  The  Bureau  of  Outdoor  Recreation  stated  that  the 
proposed  plan  would  enhance  the  recreational  and  environmental  resources 
of  the  city  of  Chaska.  The  recreation  features  proposed  are  consistent 
with  the  Minnesota  State  Comprehensive  Outdoor  Recreation  Plan.  Of 
the  alternatives  considered,  construction  of  four  headwaters  reservoirs 
in  the  East  and  Chaska  Creek  watersheds  would  appear  to  offer  the 
greatest  recreational  opportunity. 

Discussion.  -  The  four  headwaters  reservoirs  considered  would 
maintain  only  a  shallow  sedimentation  reserve  pool  which  would  not  be 
very  suitable  for  water-based  recreational  activities. 

g.  Minnesota  Department  of  Highways.  - 

Comment.  -  The  Minnesota  Department  of  Highways  requested  that 
final  designs  for  the  Chaska  Creek  diversion  channel  in  the  vicinity  of 
the  crossing  of  Highway  212,  the  East  Creek  flood  bypass  channel  from 
station  25+00  to  50+00,  and  the  proposed  bridge  on  Highway  41  be  sub¬ 
mitted  for  review  and  approval.  A  more  westerly  alignment  for  the  pro¬ 
posed  East  Creek  flood  bypass  channel  would  be  desirable  from  the  view¬ 
point  of  highway  design  at  the  proposed  Highway  212.  The  Department 
of  Highways  should  be  advised  of  the  proposed  construction  schedule. 

Discussion.  Coordination  will  be  maintained  durini  post- 
authorlzation  studies  and  continued  into  the  construction  phise. 

h.  Minnesota  Pollution  Control  Agency.  - 

Comment.  -  The  proposed  plan  should  be  coordinated  with  the 
Minnesota  Department  of  Natural  Resources  and  the  U.S.  Geological 
Survey  floodplain  study  for  the  lower  Minnesota  River.  The  sentence 
which  states  that  plan  8  is  the  most  acceptable  was  noted,  and  the 
meaning  of  acceptable  limits  was  questioned.  Problems  that  may  be  en¬ 
countered  by  crossing  watershed  boundaries  with  the  diversion  and 
bypass  channels  were  not  mentioned  in  the  report.  Recommendation  was 
made  to  sample  creek  bottoms  in  the  developed  areas.  The  disposition 
of  spoil  materials  from  the  channel  excavations  was  questioned. 
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Discussion.  -  Pertinent  information  from  the  U.S.  Geological 
Survey  floodplain  study  for  the  lower  Minnesota  River  was  utilized. 

No  opposition  to  the  plan  has  been  voiced  by  either  the  Minnesota 
Department  of  Natural  Resources  or  the  U.S.  Geological  Survey.  The 
sentence  relative  to  acceptable  limits  has  been  clarified  in  the  final 
report.  The  proposed  East  Creek  flood  bypass  channel  alignment 
closely  approximates  a  historic  alignment  of  East  Creek.  The  Chaska 
Creek  diversion  would  be  within  its  present  watershed  boundary.  Ac¬ 
cordingly,  no  problems  with  watershed  boundaries  are  anticipated. 
Detailed  borings  and  soils  analysis  will  be  accomplished  during  post¬ 
authorization  studies.  Suitable  spoil  materials  from  channel  excava¬ 
tion  would  be  used  for  levee  fill  and  overburden  for  general  land¬ 
scaping  and  architectural  treatments.  Unsuitable  spoil  material 
would  be  deposited  in  an  environmentally  acceptable  area  selected 
during  postauthorization  studies  and  provided  by  the  city  of  Chaska. 

i.  Minnesota  Department  of  Natural  Resources.  - 

Comment.  -  The  Department  stated  that  all  possible  practical 
alternatives  to  flood  damage  reduction  appear  to  have  been  evaluated, 
and  that  the  recommended  plan  is  the  best  comprehensive  plan  for  flood 
damage  reduction.  The  future  use  of  the  Chaska  Creek  channel  should 
be  explained.  The  Division  of  Game  and  Fish  approved  the  plan  and 
indicated  no  adverse  effects  to  fish  or  wildlife  resources  would  occur 
with  the  proposed  project.  The  Division  of  Parks  and  Recreation 
stressed  that  all  development  be  planned  to  blend  into  the  existing 
landscape  and  recommended  that  lands  for  improvements  be  maintained 
in  public  ownership.  The  concept  of  a  recreation  trail  system  as  in¬ 
cluded  in  the  proposed  plan  was  favored.  A  report  on  significant 
historic  sites  in  the  area  was  recommended. 

Discussion.  -  The  proposed  use  of  the  portion  of  Chaska  Creek 
which  would  be  bypassed  by  the  channel  diversion  has  been  discussed  in 
the  report.  Channels  would  be  designed  to  blend  into  the  natural 
topography  to  the  maximum  possible  extent  and  a  gently  curving  channel 
alignment  would  be  used  where  practicable.  Overbuilt  areas  and  plant¬ 
ings  on  the  proposed  levee  would  be  used  to  beautify  the  structure. 

As  part  of  the  requirements  of  local  cooperation,  local  interests  must 
provide,  without  cost  to  the  United  States,  all  lands,  easements,  and 
rights-of-way  necessary  for  construction  of  the  project.  These  lands 
would  be  in  public  ownership  and  the  project  would  be  operated  and 
maintained  in  accordance  with  regulations  prescribed  by  the  Secretary 
of  the  Army.  Paragraph  70  in  appendix  F  explains  proposed  project 
impacts  on  historical  and  archeological  sites.  Additional  investigation 
into  the  location  of  historic  sites  in  the  area  would  be  made  during 
postauthorization  studies. 
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j.  University  of  Minnesota,  Department  of  Anthropology.  - 


Comment.  -  The  Department  of  Anthropology  stated  that 
potential  archeological  areas  noted  from  maps  in  the  report  and 
Impact  statements  were  examined.  No  surface  evidence  of  any  archeo¬ 
logical  remains  was  found. 


k.  Chicago,  Milwaukee,  St.  Paul  and  Pacific  Railroad  Company.  - 

Comment .  -  The  Chicago,  Milwaukee,  St.  Paul  and  Pacific 
Railroad  Company  has  no  objection  to  the  preliminary  plan  of  improve¬ 
ment.  The  railroad  wishes  to  review  and  approve  the  plans  for  the 
new  railroad  bridge  over  Chaska  Creek  prior  to  any  construction, 
if  the  plan  of  improvement  is  approved  and  funded. 

Discussion.  -  Coordination  will  be  maintained  during  post¬ 
authorization  planning  and  the  final  designs  for  the  bridge  will  be 
submitted  to  the  railroad  for  review  and  comment. 


1.  Metropolitan  Sewer  Board.  - 


Comment .  -  The  Board  is  currently  planning  to  expand  the 
treatment  facilities  at  the  Chaska  sewage  treatment  plant.  Construc¬ 
tion  could  begin  in  1974  if  a  Federal  grant  is  obtained.  To  better 
facilitate  this  expansion,  the  Board  desires  that  any  improvements 
made  to  the  levee  protecting  the  plant  be  done  in  such  a  manner  as 
not  to  limit  space  inside  this  levee.  The  Board  also  reserves  the 
right  to  have  the  proposed  levee  shifted  to  the  southeast  of  the 
plant  should  future  design  evaluations  show  a  need  for  additional 
space.  The  present  outfall  may  be  changed  in  conjunction  with  the 
expansion  requiring  coordination  between  the  Board  and  the  Corps. 

PipcusBion.  -  Close  coordination  with  the  Board  will  be 
maintained  throughout  postauthorization  studies  on  all  matters 
pertinent  to  the  Board. 


m.  Countv  of  Carver.  - 

Comment .  -  The  County  approved  plan  8  and  the  alignment 
selected  in  plan  8  for  the  levee  extension  around  Courthouse  Lake. 
Stoughton  Avenue  is  inventoried  in  the  report  as  a  Chaska  city 
street  and  not  a  county-Stdte  aid  highway  as  it  should  be.  Con¬ 
struction  of  the  proposed  bridge  on  this  road  would  be  a  county 
obligation.  Plans  for  the  levee  trail  system  should  be  reviewed 
by  the  Carver  County  Board  of  Commissioners  before  initiation  of 
project  construction.  The  Board  of  Commissioners  also  wishes  to 
make  further  comments  regarding  relocation  of  transportation 
corridors  upon  completion  of  the  Carver  County  Transportation 
study  now  being  prepared.  By  resolution  the  Board  of  County  Com¬ 
missioners  has  approved  the  proposed  plan. 


! 
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Discussion.  -  References  to  the  proposed  bridge  on  Stoughton 
Avenue  have  been  corrected  in  the  report.  Close  coordination  with 
Carver  County  will  be  maintained  throughout  postauthorization  studies. 

n.  City  of  Chaska.  - 

Comment.  -  By  resolution,  the  city  council  has  indicated  its 
approval  of  the  proposed  plan  and  the  city's  intent  to  act  as  local 
sponsor  of  the  project. 

Comment .  -  The  city  of  Chaska  replied  to  the  1  June  1973  letter 
of  the  Bureau  of  Sport  Fisheries  and  Wildlife,  which  was  read  into  the 
record  of  the  7  June  1973  late  stage  public  meeting  at  Chaska.  The 
city  indicated  it  would  be  unwilling  and  unable  to  provide  2,400  acres 
of  mixed  bottomland  as  a  mitigation  feature  for  fish  and  wildlife 
habitat  losses  on  the  40  acres  of  land  directly  affected  by  the  pro¬ 
posed  levee  and  flood  bypass  channels .  Much  of  the  land  upstream  from 
the  diversion  project  is  owned  by  the  Jonathan  Development  Corporation 
which  is  committed  to  plans  approved  by  the  Department  of  Housing  and 
Urban  Development.  The  Department  requires  that  approximately  30  per¬ 
cent  of  the  land  remain  in  open  space.  This,  together  with  the  500 
acres  of  open  space  and  parkland  to  be  purchased  by  the  city  with 
Federal  and  State  aid,  is  considered  reasonable  and  adequate.  In  addi¬ 
tion,  the  Minnesota  Department  of  Natural  Resources  has  no  objection 
to  the  proposed  project  from  an  environmental  standpoint.  Thus,  the 
city  feels  that  the  Bureau's  requirement  of  2,400  acres  for  fish  and 
wildlife  mitigation  is  unrealistic  and  unfounded. 

Comment .  -  By  resolution,  the  city  council  reaffirmed  its  intent 
to  act  as  local  sponsor  of  the  project  and  recognized  that  any  control 
structures,  bridge,  or  other  device  at  the  intersection  of  East  Creek 
and  Highway  41  would  be  considered  a  local  responsibility. 

Discussion.  -  Our  analysis  of  the  direct  losses  of  fish  and 
wildlife  habitat  from  construction  of  the  proposed  project  Indicates 
these  losses  would  be  adequately  offset  by  the  planned  environmental 
protection  features.  These  features  include  protecting  the  trout  fishery 
of  Courthouse  Lake;  preserving  the  proposed  interior  drainage  ponding  in 
its  natural  state;  and  providing  wildlife  habitat  by  planting  trees, 
shrubs,  and  grasses  adjacent  to  the  proposed  levee  and  flood  bypass  chan¬ 
nels.  Measures  taken  by  the  city  to  regulate  the  floodpoain,  thus  preserv¬ 
ing  it  in  its  undeveloped  state,  and  the  open  space  and  parkland  policies 
described  in  the  letter  will  insure  availability  of  wildlife  areas. 
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UNITED  STATES  DEPARTMENT  OF  AGRICULTURE 

SOIL  CONSERVATION  SERVICE _ _ 

316  North  Bobert  Street,  St.  Paul,  Minnesota  55101 

May  25,  1973 


Colonel  Rodney  E.  Cox,  District  Engineer 
St.  Paul  District,  Corps  of  Engineers 
1210  TT.  S.  Post  Office  and  Custom  House 
St.  Paul,  Minnesota  55101 


Dear  Colonel  Cox: 

Be:  NCSED-FB  River  Basin  -  Beviev  of  Report  Draft  of  Chaska,  Minnesota 
Flood  Prevention  Surveys 

Ve  have  reviewed  the  report  draft  and  have  the  following  comments.  Ve 
wish  to  reiterate  three  of  the  comments  we  made  in  our  letter  of  February  1, 
1973*  from  Terpstra  (SCS)  to  Northrup  (C  of  E). 

1.  Soil  Survey  Maps,  scale  1 : 15>8U0  are  available  at  the  SCS  Field 
Office  in  Waconia,  Minnesota  (this  should  be  added  to  paragraph  20). 

2.  The  Carver  County  Soil  and  Water  Conservation  District  has  been 
active  in  working  with  farmers  to  devolop  a  good  land  treatment 
program.  The  District  expects  to  work  closely  reviewing  site 
plans  for  urban  uses  in  the  future,  in  the  concerned  watersheds. 
(Addition  after  paragraph  47). 

3.  Sediment  producing  banks  are  evident  on  the  meandering  creeks  of 
the  watershed.  Erosion  and  sediment  need  to  be  controlled  on  new 
construction  sites  (this  should  be  added  to  paragraph  57)  • 

We  appreciate  the  opportunity  to  review  the  report  draft.  Our  comments  on 
the  draft  of  the  Environmental  Impact  Statement  will  be  forwarded  to  you  by 
June  15,  1973.  If  you  need  further  clarification  on  any  item  mentioned 
feel  free  to  contact  us. 


Sincerely, 


State  Conservationist 


U.S.  DEPARTMENT  OF  TRANSPORTATION 
FEDERAL  HIGHWAY  ADMINISTRATION 
REGION  S 

Suite  U90,  Metro  Square  Building 
St.  Paul,  Minnesota  55101 


May  31 >  1973 


Colonel  Rodney  E.  Cox  in  to: 

District  Engineer 
Corps  of  Engineers 
St.  Paul  District 

1210  0.  S.  Post  Office  &  Custom  House 
St.  Paul,  Minnesota  55101 


Res  Interim  Study  Report  -  Flood  Control 
Chaska,  Minnesota 


Dear  Colonel  Cox: 

The  Interim  Survey  Report,  Minnesota  River  at  Chaska,  Minnesota  for  Flood 
Control  has  been  reviewed  as  requested. 

The  study  has  been  very  extensively  developed  and  is  comprehensive  in  all 
areas  which  would  be  affected  by  the  proposed  flood  control. 

We  note  that  the  project  does  not  require  relocation  of  highways  but 
structure  modification  and  new  structures  over  by-pasB  and  diversion  chan¬ 
nels  would  be  necessary.  Costs  involved  are  not  eligible  for  Federal-aid 
highway  funds  under  conditions  stated  in  paragraph  85.  It  may  be  noted 
in  this  connection  that  the  reference  to  U.  S.  Bureau  of  Public  Roads 
should  be  changed  to  Federal  Highway  Administration. 

• 

It  would  E.ppear  that  some  minor  numerical  corrections  might  be  desirable 
on  page  2$>,.  Table  8,  to  change  the  standard  project  flood  for  Chaska  Creek 
discharge  from  9»000  cfs  to  16,500  cfs  and  on  B-17,  paragraph  1+2,  from 
111,  700  cfs  to  2i,700  cfs  for  the  intermediate  regional  flood. 

We  appreciate  the  opportunity  to  review  this  study  report  which  has  ac¬ 
cumulated  a  wealth  of  information  for  the  proposed  project  and  will  be 
invaluable  for  future  reference. 


Very  truly  yours, 

/^Tohn  S.  Bowers 
(/  Engineering  Coordinator 
For  W.  W.  Fryhofer 
Division  Engineer 


United  States  Department  of  the  Interior 

IN  »E»LV  Wtt»  TO: 

FISH  AND  WILDLIFE  SERVICE 

BUREAU  OF  SPORT  FISHERIES  AND  WILDLIFE  ES 

Federal  Building,  Fort  Snelling 
Twin  Cities,  Minnesota  55111 

October  31,  1973 


Col.  Rodney  £.  Cox 
District  Engineer 
U.  S.  Army  Engineer  District 
St.  Paul 

1210  U.  S.  Post  Office  &  Custom  house 
St.  Paul,  Minnesota  55101 


Dear  Col.  Cox: 

This  letter  responds  to  you r  request  of  October  19,  1973,  concern¬ 
ing  effects  on  fish  and  wildlife  of  the  proposed  flood  control 
project  at  Chaska,  Minnesota. 

The  Bureau  of  Sport  Fisheries  and  Wildlife  does  not  oppose  the 
general  concept  of  the  project.  We  support  the  acquisition  of 
the  greenbelts  and  required  Minnesota  River  floodplain  regulations 
shown  In  green  on  the  project  maps.  However,  the  following 
project  specifics  need  to  be  developed  or  answered: 

1.  The  exact  acreage  of  greenbelt  and  parkland  to  be 
acquired  by  the  city  of  Chaska. 

2.  The  width  of  the  greenbelt  along  either  side  of  Chaska 
and  East  Creeks. 

3.  The  width  of  easement  devoted  to  greenbelt  and  wildlife 
travel  lanes  on  either  side  of  the  Chaska  Creek  diversion. 


Do  not  Hesitate  to  contact  us  for  any  assistance  needed  regarding 
development  of  greenbelts  and  related  wildlife  mitigation  aspects 
of  the  project. 


Sincerely, 


Jack  ExUemphill 
Beglonal  Director 


cc:  Director,  Minnesota  Department 
of  Natural  Resources,  St.  Paul 


DEPARTMENT  OF  HOUSING  AND  URBAN  DEVELOPMENT 
MO  SOUTH  WACKER  DRIVE.  CHICAGO,  ILLINOIS  60604 

June  4(  1973 


REGION  V 


Colonel  Rodney  E.  Cox 
District  Engineer 

St.  Paul  District,  Corps  o£  Engineers 
Department  of  the  Army 
1210  U.  S.  Post  Office  &  Custom  House 
St.  Paul,  Minnesota  5S101 

Dear  Colonel  Cox: 

This  responds  to  your  recent  letter  transmitting  your  report  draft 
on  the  Minnesota  River  at  Chaska,  Minnesota. 

He  have  no  adverse  comments  with  respect  to  the  report.  We  wish  to 
emphasize,  however,  that  the  relocation  of  13  residences  be  tho¬ 
roughly  provided  for  in  terms  of  policy  and  the  availability  of 
benefits  prior  to  the  implementation  of  the  plan. 


Sincerely,  . 


Dean 

Assistant  Regional 
for  Community  Plan 


Administrator 
ing  &  Management 


UNITED  STATES 

ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  V 

1  NORTH  WACKER  DRIVE 
CHICAGO,  ILLINOIS  6QS06 


JUN  1 5  1973 


Dear  Colonel  Cox: 

Our  review  of  the  Interim  Survey  Report  -  Minnesota  River  at  Chaska, 
Minnesota  has  been  completed  and  the  following  comments  are  forwarded 
for  your  information. 

1.  The  wetlands  policy  of  EPA  is  quite  explicit  in  stating  that 
wetland  areas  are  of  major  ecological  value  and  consequently  require 
extraordinary  protection  from  development.  The  construction  of  the 
East  Creek  diversion  channel  will  have  a  deleterious  effect  on  portions 
of  a  200  acre  wetland  area  and  modification  of  project  measures 

to  minimize  the  degradation  of  the  quality  of  this  wetland  should  be 
seriously  considered.  The  present  industrial  zoning  of  the  wetland 
area  and  the  possible  use  of  th  area  for  the  State  Highway  41 
interchange  should  not  be  pr-  c.tts  for  the  use  of  the  wetlands  for 
the  diversion  channel  inasmuch  as  they  represent  possible  alternative 
uses  of  the  site. 

2.  The  problem  of  gathering  valid  hydrologic  data  from  ungaged 
watersheds  such  as  Chaska  and  East  Creeks  is  recognized. 

However,  the  Sigma  W  method  of  discharge  determination  uses  soil 
conditions  and  vegetal  cover  as  two  of  the  four  evaluation  parameters. 
In  these  watersheds  in  which  urban  development  is  imminent  this 
methodology  could  seriously  underestimate  discharges  because  these 
parameters  are  largely  negated  as  the  watershed  becomes  more  impervious 
to  water  with  development. 

3.  Part  of  the  proposed  project  calls  for  a  change  of  the  channel 

of  Chaska  Creek  from  the  present  location  in  a  residential-commercial 
area  to  a  less  developed  area  on  the  edge  of  the  community.  The 
survey  report  should  state  what  ultimately  is  to  become  of  the  original 
channel.  Is  it  to  be  filled?  Will  it  remain  to  provide  interior 
drainage?  Will  low  flow  be  maintained? 


Colonel  Rodney  Cox 

District  Engineer 

U.S.  Army,  Corps  of  Engineers 

1210  U.S.  Post  Office  and  Customs  House 

St.  Paul,  Minnesota  55101 
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4.  Plates  C-l  and  02  (Appendix  C)  depleting  present  and  future 
land-use  In  the  City  of  Chaska  were  missing  from  the  review  copy 
of  the  survey  report. 

5.  The  extensive  narrative  description  of  the  ecosystems  of  Chaska 
and  East  Creeks  (Appendix  F)  is  an  excellent  portrayal  of  what 
pre-existing  conditions  may  have  been. 

However  it  is  difficult  to  relate  this  information  to  present  conditions. 
A  revision  of  the  woodland  descriptions  in  Table  F-l  would  be  useful 
in  accomplishing  this. 

6.  There  should  be  an  expanded  discussion  of  the  effects  of  water 
from  East  Creek  on  the  water  quality  of  Courthouse  Lake  when  high 
flow  in  the  East  Creek  Channel  requires  the  use  of  the  temporary 
ponding  area.  The  length  of  time  that  the  temporary  storage  would 
be  required  should  also  be  distussed. 


incerely  yours, 


Francis  T.  Mayo 
Regional  Administrator 


l  > 


United  States  Department  of  the  Interior 

BUREAU  OF  OUTDOOR  RECREATION 

LAKE  CENTRAL  REGION 
385)  RESEARCH  PARK  DRIVE 
ANN  ARBOR.  MICHIGAN  48104 

D6427  UM  June  15,  1973 


District  Engineer 
U.S.  Army  Corps  of  Engineers 
St.  Paul 

1210  USPO  and  Custom  House 
St.  Paul,  Minnesota  55101 

Dear  Sir: 

We  have  reviewed  the  preliminary  draft  of  the  Interim  flood  control 
survey  at  Chaska,  Minnesota,  as  requested  In  your  letter  of  May  15. 

The  project,  as  recommended,  consists  of  0.9  mile  of  diversion  channel, 
1.2  mile  of  flood  bypass  channel,  1.1  mile  of  upgraded  levee,  and 
0.6  mile  of  new  levee  at  an  estimated  Federal  cost  of  $8,262,000  and 
a  non-Federal  cost  of  $1,281,000.  The  proposed  plan  Includes  about 
1.6  miles  of  paved  recreation  trails  on  top  of  the  levee  and  around 
Courthouse  Lake.  The  proposed  trails  could  be  readily  connected  to 
the  Minnesota  Elver  Valley  Trail  System  which  Is  being  cost-shared 
by  BOR  with  the  State  through  the  Land  and  Water  Conservation  Fund. 

Of  the  several  alternative  measures  considered  in  the  report,  the 
construction  of  four  headwater  reservoirs  in  the  East  Creek  and  Chaska 
Creek  Watershed  would  appear  to  offer  the  greatest  recreational 
opportunities.  However,  we  understand  that  this  was  determined  to  be  the 
most  costly  alternative  and  would  intermittently  inundate  about  495 
acres  of  wetlands  and  narrow  fringes  of  wooded  slopes.  Also,  the 
"Minnesota  Outdoor  Recreation  Plan  -  1968"  does  not  consider  additional 
outdoor  recreation  water  surface  to  be  a  critical  need  in  Minnesota. 

The  project,  as  proposed,  will  enhance  the  recreational  and  environmental 
resources  of  the  village  of  Chaska  and  is  considered  to  be  consistent 
with  the  Minnesota  State  Comprehensive  Outdoor  Recreation  Plan  in  that 
the  need  for  walking  and  bicycling  trails  is  extremely  high  in  this 
portion  of  the  state. 


^*iu  b*  •'■b-ic“,‘  *°  ,o°  1““' 
Sincerely  youre, 

JOHN  D.  CHERRY 
Regional  Director 


fit  H.  Myere 


STATE  OF  MINNESOTA 

DEPARTMENT  OF  HIGHWAY* 
ST.  PAUL.  MINN.  SS1SS 

Juno  1,  1973 


Colonel  Rodney  E.  Cox 

District  Engineer 

Department  of  the  Army 

St.  Paul  District,  Corps  of  Engineers 

1210  U.S.  Post  Office  and  Custom  House 

St.  Paul,  Minnesota  55101 

In  reply  refer  to:  330 
KCSED~fB 

S.P.  1008  (T.H.  41) 

S.P.  1013  (T.H.  212) 

"Interim  Survey  Report 
KLmieeota  River  at  Chaska 
For  Flood  Control"  ' 

Review  and  Cement 

Dear  Colonel  Cox: 

As  requested  in  your  letter  of  May  15,  1973,  me  have  reviewed  the  above 
referenced  flood  control  survey  report. 

We  have  no  objections  to  the  implementation  of  Flan  8  as  proposed  In  the 
report.  The  following  cornea ts  regarding  the  effect  of  Flan  8  on  T.H.  41 
and  T.H.  212  are  offered  for  your  consideration: 

1.  Final  design  plans,  prepared  by  the  Corps  of  Engineers,  for  the 
proposed  flood  oontrol  construction  at  the  following  locations, 
should  be  submitted  to  the  Higiaray  Department  for  review  and 
approval: 

a.  The  Chaska  Creek  diversion  channel  in  the  vicinity  of 
ohaimel  sta.  43  (existing  T.H.  212  crossing). 

b.  The  East  Creek  diversion  channel  in  the  vicinity  of 
channel  sta.  25  to  50.  The  bridge  railing  and  approach 
guard  rail  required  on  the  bridge  where  the  proposed 
ohaimel  crosses  under  existing  T.H.  212  will  create  a 
horizontal  sight  distance  restriction  at  the  interchange 
with  existing  T.H.  212  and  proposed  T.H.  41.  It  would 
be  desirable  to  shift  the  channel  crossing  westerly  as 
far  as  possible  to  minimise  this  problan.  In  addition 
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Colonel  Rodney  E.  Cox 
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a  minor  realigaemnt  of  existing  T.H.  212  la  contemplated 
at  this  location,  therefor*  details  regarding  the  location 
and  construction  tins  schedule  for  this  structure  will 
require  dose  coordination. 

c.  The  replacement  of  the  existing  T.H.  41  box  culvert  on 
Bast  Creek  with  a  bridge. 


2.  The  Highway  Department  should  be  advised  of  the  proposed  construction 
schedule  as  soon  as  practicable. 


lie  would  appreciate  being  kept  informed  of  progress  regarding  further  develop¬ 
ment  of  this  flood  control  project. 


MINNESOTA  POLLUTlONjCONTROL  AGENCY 

717  Delaware  Street  SE7  Minneapolis,  Minnesota  55440 

(612)  296-5500 


June  19,  1973 


Colonel  Rodney  3.  Cox,  District  Engineer 
St.  Paul  District,  Corp  of  Engineers 
1210  U.  S.  Post  Office  and  Custom  House 
St.  Paul,  Minnesota  55101 

Dear  Colonel  Cox: 

His  find  your  draft  "Interim  Survey  Report,  Minnesota  River  at  Chaska,  Minnesota, 
for  Flood  Control"  generally  good.  V/e  do  have  several  comments. 

1.  Page  15,  £37 

What  is  the  cooperation  between  this  project  and  the  DNR 
and  USGS  floodplain  study  for  the  Lower  Minnesota? 

2.  Page  28,  £63 

"Thus,  plan  8,  .  .  .,  is  the  most  acceptable  alternative 
since  environmental  changes  would  be  within  acceptable 
limits,  .  .  ." 

What  are  "Acceptable  limits?" 

.  3.  Page  30,  £69 

There  is  no  mention  made  of  the  problems  of  bypassing 
East  Creek  and  Chaska  Creek  over  watershed  boundaries. 

A.  We  also  recommend  that  sample  data  be  obtained  from 
creek  bottoms,  particularly  those  sections  where  there 
is  development. 

5.  What  will  be  the  disposition  of  spoil  material? 


PNINTtO  ON  100ft  NCCYCLSO  PAPIN 
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June  21,  1473 


Colonel  Rodney  E.  Cox 

St.  Paul  District,  Corps  of  Engineers 

1210  U.  S.  Post  Office 

St.  Paul,  Minnesota 


Dear  Colonel  Cox: 

Ffe  have  reviewed  the  draft  of  the  "Interin  Survey  Report  for  Flood  Control 
pAt  Chaska,  Minnesota",  dated  April  1973,  prepared  by  the  St.  Paul  District,  U.  S. 
Nurny  Corps  of  Engineers. 

It  appears  that  the  Corps  of  Engineers  has  considered  all  practical 
alternatives  for  reduction  of  flood  damages  at  Chaska.  The  recameended  plan,  which 
consists  of  diverting  flood  flows  of  Chaska  Creek  and  East  Creek,  upgrading  and 
extending  the  existing  emergency  levee  along  the  Minnesota  River,  continued  flood 
plain  regulation  along  the  Minnesota  River  and  adoption  of  flood  plain  regulations 
along  East  Creek  and  Chaska  Creek  until  the  proposed  flood  control  measures  are 
in  place,  and  regulation  of  the  residual  flood  plain  afterwards,  offers  the  best 
means  for  ach.i«i  ‘ng  this  flood  damage  reduction  objective. 

The  Division  of  Game  and  Pish  has  expressed  their  approval  of  this 
project  and  indicated  that  the  project  will  not  have  an  adverse  effect  on  fish 
or  wildlife  resources. 

The  Division  of  Parks  and  Recreation,  has  submitted  the  following 
coaments  on  the  interim  survey  report  draft: 

All  development,  whether  dikes  or  new  channels,  should  be  developed  with 
.  natural  slopes,  irregular  lines  and  as  near  natural  conditions  as  possible 
should  be  retained.  This  would  mean  that  there  would  be  no  straight  grades, 
constant  slopes,  concrete  flumes,  etc.  In  this  matter,  we  would  be  happy 
to  go  over  detailed  plans  and  make  specific  recommendations. 

•  Hie  concept  of  maintaining  a  trail  system  should  be  reinforced  because 

this  will  be  important  to  the  community  as  well  as  the  region  and  the  state. 

He  recoamend  that  the  creek  diversion  be  held  in  public  ownership  so  that 
any  repair  work,  rip-rapping,  etc.,  would  not  require  any  additional  permits 
to  enter  onto  private  property.  This  corridor  for  the  hew  diversion 
channels  also  could  be  used  as  a  corridor  for  the  proposed  local  trails. 

We  see  no  mention  of  historic  significance  in  this  report.  We  recoamend 
that  special  care  be  aade  in  preserving  some  of  the  old  historic  points  of 
interest  as  tell  as  the  old  historic  stage  coach  trail  going  through  this 
area.  We  recommend  that  a  report  be  aade  on  this  point. 


Colonel  Rodney  B.  Cox 
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Jane  21,  1973 


The  only  other  suggestion  that  I  would  sake  is  that  explicit  reference 
to  the  fiiture  use  of  the  existing  Chaska  Creek  channel  be  clearly  documented  in 
the  final  draft. 


OT- 

Eugene  R.  Gere,  Director 
Division  of  haters.  Soils  4  Minerals 


BRG:KSB:bh 


UNIVERSITY  OF  MINNESOTA 

TWIN  CITIES 


Department  of  Anthropology 
215  Ford  Hell 

Minneapolis,  Minnesota  55455 


June  4,  1973 


Colonel  Rodney  E.  Cox 

Dleerl.ee  Engineer 

Department  of  the  Army 

8e.  Paul  District,  Corps  of  Engineers 

1210  U.S.  Post. Off ice  and  Custom  House 

St.  Paul,  Minnesota  55101 

Dear  Colonel  Cox: 

Thank  you  for  copies  of  the  preliminary  reports  on  the  proposed 
flood  control  project  at  Chaska,  Minnesota.  He  have  exaadnad 
potential  archaeological  areas  noted  from  the  maps  included  in 
those  reports  and  find  no  surface  evidence  of  any  archaeological 
remains. 


I  should  comment  that  the  environmental  impact  statement  is 
certainly  very  well  done  but  we  would  appreciate  it  if  you  would 
consult  professional  archaeologists  in  the  preparation  of  any 
future  impact  studies.  1  noted  that  ecological,  the  water  resources 
hydrological  and  other  Impact  statements  were  all  prepared  by 
professionals  in  those  fields  for  the  Chaska  report  but  the  historic 
site  sad  archaeological  statement  was  based  on  information  supplied 
by  local  residents.  It  seems  to  me  that  archaeological  value  should 
receive  as  much  attention  as  other  resources  and  environmental 
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Colonel  Rodney  E.  Cox 

District  Engineer 

Department  of  the  Army 

St.  Paul  District,  Corps  of  Engineers 

1210  U.  S.  Post  Office  £.  Custom  House 

St.  Paul,  Minnesota  55101 

Dear  Colonel  Cox: 

Please  refer  to  your  letter  of  May  15,  file:  NCSED-PB,  furnishing 
us  a  copy  of  draft  of  Interim  Survey  Report,  Minnesota  River  at  Chaska, 
Minnesota,  for  flood  control,  marked  ••preliminary  To  Be  Revised". 

It  Is  noted  that  recommendation  has  been  made  for  a  plan  which, 
among  other  things,  involves  the  diversion  of  Chaska  Creek  as  shown  on 
Plate  No.  5,  in  the  report. 

This  part  of  the  recommended  preliminary  project  will  involve  the 
construction  of  a  new  railroad  bridge  to  replace  our  existing  5-span  pile 
trestle  bridge  0-114  over  Chaska  Creek  west  of  Cedar  Street  at  Chaska  with 
all  costs  and  expenses  for  the  new  bridge  to  be  assumed  by  the  Federal 
Government. 

In  genera),  we  have  no  objection  to  the  preliminary  plan  of 
improvement.  This,  however,  is  with  the  understanding  that  when  and  if 
the  plan  of  improvement  is  approved  and  funded  by  the  Government,  we  will 
be  given  the  opportunity  to  review  and  approve  thel  plens  for  new  bridge 
construction  under  our  track  prior  to  Commencing  of  any  work. 


cc  -  Mr.  N.  E.  Smith 
Mr.  W.  C.  Whit ham 


Yours  very  truly. 


MO  Mateo  Square  Bldg.,  7th  t  Robert,  St  Paul,  Mian.  S5101 


Area  612. 222-* 


June  13,  1973 


Rodney  E.  Cox 

Colonel,  Corps  of  Engineers 
District  Engineer 
U.  S.  Post  Office  &  Custom  House 
St.  Paul,  Minnesota  55101 

Subject:  Chaska  Flood  Control  Improvements,  NCSED-PB 
Dear  Mr.  Cox: 

He  have  reviewed  the  draft  of  the  Interim  Survey  Report  for  Flood  Control,  Minnesota 
River  at  Chaska ,  Minnesota  and  submit  the  following  comments  relating  to  our  planning 
and  to  the  levee  Improvements  In  the  vicinity  of  the  Chaska  wastewater  treatment  plant. 

The  Sewer  Board  Is  currently  planning  an  expansion  to  the  treatment  facilities  at  the 
existing  plant  site.  This  expansion  will  utilize  all  available  space  within  the  present 
dike  protected  enclosure.  Any  Improvements  requiring  widening  of  the  existing  levee 
or  flatenlng  the  Inside  levee  slope  should  be  accomplished  by  filling  on  the  outside 
face. 

Our  planning  for  the  present  and  future  plant  Improvements  Is  In  the  preliminary 
engineering  phase.  The  extent  mid  the  timing  ofthe  plant  Improvements  Is  somewhat 
uncertain  at  this  time.  We  anticipate  that  construction  for  the  present  expansion 
could  commence  In  1974  provided  a  Federal  grant  Is  obtained.  Preliminary  planning 

•vides  for  the  plant  to  be  phased  out  when  the  expanded  plant  reaches  capacity 
Ing  the  period  from  1985  to  1990.  The  wastewater  fbws  will  be  diverted  to  a 
regional  wastewater  treatment  at  the  Hue  Lake  plant  on  the  Minnesota  River  between 
Shakopee  and  Savage. 

The  expansion  of  the  plant  at  Chaska  Is  limited  by  the  available  space.  Our  Engineering 
Feasibility  Study  has  considered  the  alternate  of  constructing  a  permanent  plant  at 
another  site  which  could  then  be  expanded  as  needed.  The  preliminary  proposed  site 
would  be  north  of  the  present  plant  near  the  terminal  point  of  the  levee  and  located 
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on  high  ground  north  of  East  Creek;  however,  at  this  point  In  time  we  consider  this 
alternate  as  the  least  desirable  of  the  several  alternates  studied. 

The  expansion  of  the  present  plant  may  be  staged  over  a  period  of  approximately  five 
years.  We,  therefore,  desire  to  keep  the  option  open  to  have  the  proposed  levee  shifted 
southeast  of  the  plant  site  If  future  design  evaluations  Indicate  the  need  for  additional 
space. 

The  present  outfall  through  the  levee  may  be  changed  in  conjunction  with  the  design  of% 
permanent  flood  pumping  facilities  for  the  plant  effluent.  We  will  coordinate  this  ^ 
anticipated  Improvement  with  your  office. 

The  Metropolitan  Sewer  Board  Is  an  operating  agency  within  the  Metropolitan  Council 
which  Is  the  designated  planning  agency  for  the  Metropolitan  Area.  It  has  come  to 
our  attention  that  tie  Metropolitan  Council'  apparently  has  not  been  requested  to 
coMent  on  the  subject  report.  You  should  contact  them  In  this  regard. 

Sincerely, 

METROPOLITAN  SEWER  BOARD 

Lonnie  E.  Dye 
Chief  Engineer 

LED:KEF:CRP:s11 

CC:  McCombs -Knutson  Associates,  Inc. 

Frank  Lamm,  Environmental  Engineer,  Metropolitan  Council 


COUNTY  OF  CARVER 

CHASKA,  MINNESOTA  55318 

office  of 

DIRECTOR  OF  PUBLIC  WORKS 
PATRICK  B.  MURPHY 
PfcoiM  4M-MU  Ext.  St 

June  26,  1973 


Mr.  Cmrl  E.  Borash 
St.  Paul  District  Corps  of  Engineers 
1210  U.S.  Post  Office  and  Custom  House 
St.  Paul,  Minnesota  55101 

Dear  Mr.  Borash: 

Upon  retrieval  of  the  Corp  of  Engineers  Interim  Survey  Report  and 
Environmental  Impact  Statement  for  Flood  Control  on  the  Minnesota  River 
at  Chaska,  I  have  made  the  following  observations: 

1.  Preservation  of  the  Courthouse  Lake  and  surrounding  recreational 
park  area  is  definitely  a  positive  approach  to  the  environmental 
considerations  of  the  area.  Removal  of  the  emergency  levee  near 
the  courthouse  will  greatly  enhance  the  attractiveness  of  the 
courthouse  facility. 

2.  Stoughton  Avenue  is  mistakenly  inventoried  as  a  Chaska  City  Street. 
Stoughton  Ave.  is  a  County  State  Aid  Highway  (CSAH  #10)  and 
construction  of  a  bridge  on  this  road  facility  would  be  a  county 
obligation. 

3.  The  construction  of  a  levee  trail  system  around  Courthouse  Lake 
should  be  subject  to  review  by  the  Carver  County  Board  of 
Conmissionere  before  initiation  of  the  project. 

U.  Carver  County  reserves  the  right  to  make  further  comments  re¬ 
garding  relocation  of  transportation  corridors  upon  completion 
of  the  Carver  County  Transportation  Study  now  being  prepared. 

5.  Plan  8  provides  the  necessary  safeguards  to  minimize  dangerous  flood¬ 
ing.  Continuing  study  and  eventual  construction  of  the  mentioned 
facilities  will  be  beneficial  in  many  aspects.  Please  do  not  hesitate 


COUNTY  OF  CARVER 

CHASKA,  MINNESOTA  55318 

orrieaor 

DIRICTOR  OF  PUBLIC  WORKS 
PATRICK  S.  MURPHY 


to  contact  our  office  during  the  period  of  post-authorisation 
study  if  you  feel  we  can  be  of  assistance. 

I  appreciate  the  time  and  attention  you  hate  given  this  letter. 

Sincerely, 

Q&vyoJU l 

Donald  Wisniewski 
Asst.  County  Engineer 


DWsss 


COUNTY  OF  CARVER 

CHASKA,  MINNESOTA  5S318 

omwop 

DIRICTOR  OP  PURLIO  WORKS 
PATRICK  B.  MURPHY 
nmhbmb  Ota 

Jane  26,  1973 


Rodney  E.  Cox 

Colonel,  Corps  of  Engineers 
District  Engineer 

St.  Peal  District  Corps  of  Engineers 
*  1210  U.S.  Post  Office  and  Custom  House 
St.  Paul,  Minnesota  55101. 

Dear  Colonel  Cost 

Enclosed  herewith  is  a  resolution  from  the  Carver  County  Board  of 
Commissioners  recoranending  that  the  Corp  of  Engineers  Plan  8  for  the 
Minnesota  River  Flood  Control  Project  at  Chaska,  Minnesota  be  adopted  and 
Implemented.  Carver  County  recognises  that  these  proposed  improvements 
will  indeed  help  to  minimise  loss  of  life  and  property  during  flooding 
periods . 

Please  include  this  resolution  with  the  formal  statements  received 
as  a  result  of  the  public  hearing  of  June  7,  1973. 

I  appreciate  the  tine  and  attention  you  have'  given  this  letter. 


Patrick  B.  Murphy  U 
Director  of  Public  Works 
Carver  County,  Minnesota 

FBMssa 


Enclosure 


BOARD  OF  COUNTY  COMMISSIONERS 


Prt«  June  26.  19*n 
Motion  by  Commtssionar _ (baa 


B  IT  HBSOOTD'  Thnt  the  Carver  County  Board  of  Co— laalonara  raeoa—nd  adoption 
and  i^ilsa ant  at  ion  of  tha  Corps  of  Engineer  flood  Control  project  far  the  Minnesota 
giver  at  Chaska. 

B  XT  FOBTHEB  BXSOL7ED,  That  tha  Corps  of  Engineers  continue  to  study  and  prcnote 
n—  8  as  discussed  In  the  interln  survey  report  and  at  tha  public  hearing  on  June  7,  1973. 
On  sofca  taken,  all  voted  aye. 


— d  any - ».  \ 

iHIHV  W  IVOTOTVSWU  I 

Caaaty  of  Carver  | 

t,  WW—  1  Schselder,  dety  elected.  cfaWed  — d  actfap  County  dadhor  fir  the  County  el  Carver,  Hat* 
of  MMnaeeta.  da  hereby  certify  that  I  have  cenparad  the  feregiisi  copy  of  a  reeoWMss  with  the  original 
■Mata*  of  the  protiodlopi  of  tha  Board  of  Ceeety  CoaiaiiB— n»  Carver  Cossty,  Mhanaofytt  thstr  i— In 

held  aa  the day  of — iisSI - 19-ZL.  a—  es  Me  is  aiy  office,  and' hove  feaad  tha  — ae  to 

fci  •  Ihb  Mi  cirrMt  copy  Ami 


WNmst  Rif  InmA  mi  imI  A  CbskA  MimMit 


•hh  .  day  of — I9n 


Mr.  Rodney  E.  Cox 
Page  2 

October  12,  1972 


1  am  pleased  to  hear  that  you  arc  actively  seeking  the  involve¬ 
ment  of  local  interests  in  developing  this  program,  particularly 
that  of  the  Northwestern  Wisconsin  Regional  Planning  and  Develop¬ 
ment  Commission,  and  encourage  you  to  continue  to  work  with  that 
agency  on  problems  of  areawiae  concern  in  Northwestern  Wisconsin. 


PJL:pls 


erely , 


PATRICK  J.  LUCEY 
Governor 


cc:  Miles  Beckstrom,  Mayor  of  Montreal 

Willis  W.  Capps.  State  Director,  Farmers  Home  Administration 
John  Gashel,  Village  Chairman  of  Pence 

Ernest  Korpela,  State  Representative  of  Ashland,  Bayfield 
and  Iron  Counties 

Fred  Lanta,  Village  Chairman  of  Iron  Belt 

Lei and  Newman,  Executive  Director,  Northwestern  Wisconsin 

Regional  Planning  and  Development  Commission 
Hanford  Olson,  State  Representative,  Economic  Development 
Administration 
Paul  Santini,  Mayor  of  Hurley 

Jeffrey  Smoller,  Staff  Director,  Upper  Great  Lakes  Regional 

Commission 

Lester  P.  Voigt,  Secretary,  Department  of  Natural  Resources 
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Bifi  Juao  12.  197 
Notion  mr  »1— «rt 


Itoaolutlon  Ho.  73-41 
Soooadad  by  Counoil— n 


WUKSA8,  tho  roaldonta  of  tbo  city  of  Chaaka,  Carter  county, 
Ml—oaota,  —  suffered  aovoro  do——  oad  looo  of  pro— rty  dun— 
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WONKAS,  tho  Cor—  of  Kadi——,  o.l.  a ray*  has  bora  oath— ■ 
la—  by  Mm  loo—  of  Ho— *— afeoti— a  ef  'tba  tJaited  mtn  Ooagra— 
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in  ttat  CNaofeo  or— \  oad  v 

MM,  tbo  Motriot  t— 1— or »  It.  Foul  Matriat.  Oar—  of 
I— laaora ,  O.l.  Aray,  b—  a— d  tbo  rlelnity  of  flu—  da— 
and  b—  p— —  d  a  oar— y  —port  ubi—  iadi— t—  that  a— —to 
f— ot  btltty  ana  to  f  —  flood  prot—ti—  ao—ur—i  and 

MUU,  la— a— at—  for  flood  pretooti—  o—  —  aadartabaa 


tboy  will  pi—  a 
that  tboy  ollli 


iblo  low 1  la— a  to  a— 
aa—  — tiaf aotory  to  t— 


■M; 


tlonal  contributions  shall  be  provided  to  bring 
the  non-Pederal  share  to  at  least  50  percent  of 
the  total  first  cost  of  recreation  development. 

c.  Hold  and  save  the  United  States  free  from  damages 
due  to  the  construction  works. 

d.  Maintain  and  operate  the  recreation  facilities  and 
the  project  after  completion  In  accordance  with 
regulations  prescribed  by  the  Secretary  of  the 
Army. 

e.  Prevent  any  encroachment  on  the  existing  East 
Creek  and  Chaska  Creek  channels,  constructed  works, 
floodways,  and  ponding  areas  that  would  interfere 
with  the  proper  functioning  of  the  project  and.  If 
ponding  Is  Impaired,  provide  promptly  and  without 
cost  to  the  United  States  substitute  storage  or 
equivalent  punping  capacity. 

f.  Provide  without  cost  to  the  United  States  all  re¬ 
locations  of  buildings  and  utilities,  highway 
bridges ,  roads,  and  sewers,  except  as  otherwise 

*  warranted  for  special  reasons . 

g.  Implement  and  administer  floodplain  regulations 
In  accordance  with  State  law  where  Intermediate 
regional  flood  protection  la  not  provided. 

WHEREAS,  the  City  of  Chaska,  Carver  County,  Minnesota,  recog¬ 
nises  that  construction  of  flood  protection  works  la  eaamifclal  to 
this  residents  of  this  City  for  their  public  health  and  general  welfare] 

MOW,  THEREFORE,  BE  XT  RESOLVED  by  the  City  Council,  City  of 
Chaska,  Minnesota 1 

1.  That  the  city  Intends  to  approach  the  state  Legislature 
to  obtain  the  legal  capacity  to  act  as  local  sponsor  and  to  furnish 
the  required  local  cooperation  If  and  when  requested; 


•a- 


2.  That  the  City  desires  Hood  protection  for  Its  residents 
and  hereby  declarea  Its  willingness  and  Intention  to  sain  the 
legal  oapaelty  and  to  undertake  and  carry  out  the  lteas  of  local 
cooperation  substantially  as  set  forth  above,  as  and  when  requested. 

3.  That  certified  copies  of  this  resolution  be  furnished  to 
and  filed  with  the  District  Engineer  at  3t.  Paul.  Minnesota,  as 
evidence  of  the  City's  approval  of  a  project  for  flood  control  In 
said  City  of  Checks ,  Carver  County.  Minnesota,  and  of  Its  Intent 
and  willingness  to  cooperate  with  the  United  States  as  specified. 

Passed  and  adopted  by  the  City  Council  of  the  City  of  Chaska. 


Attest ;  .mIi..  * _ - 

suit ley flruers,  city  cisrk 
of  the  City  of  Chaska,  Minn. 


STATS  or  MINNESOTA  ) 

)  ss 

COUNTY  OP  CARVER  ) 

I,  Shirley  Btruers,  City  Clerk  of  the  City  of  chaska,  Minne¬ 
sota,  do  hereby  certify  that  I  have  coopered  the  attached  copy  of 
a  resolution  with  the  original  resolution  on  file  In  ay  office 
and  that  the  foregoing  Is  a  true  and  correct  copy  of  the  said 
resolution  and  of  the  whole  thereof. 

Witness  ay  band  this  i>  day  of  Jmm 


1973 


July  16,  1973 


Colonel  Rodney  G.  Cox 
District  Engineer 

S.  Army  Corp  of  Engineers 
%t.  Paul  District 

1210  U.  S.  Post  Office  and  Custom  House 
St.  Paul,  Minnesota  55101 

Re:  Proposed  Chaska  Creek  Diversion  Project. 

Reply  to  Comments  of  U.  S.  Department  of  Interior 

Bureau  of  Sport  Fisheries  and  Wildlife 

Dear  Colonel  Cox; 

On  behalf  of  the  City  of  Chaska  tie  wish  to  reply  tb  the  letter 
dated  June  1,  1973  from  Mr.  Travis  S.  Roberts,  Regional  Director, 
of  the  United  States  Department  of  Interior,  Bureau  of  Sports, 
Fisheries  and  Wildlife.  Mr.  Robert's  letter  claims  that  the 
proposed  Creek  Diversion  Project  in  Chaska  will  adversely  affect 
2,400  acres  of  fish  and  wildlife  habitat*  Mr.  Roberts  therefore, 
recommends  that  the  city  should  acquire  a  minimum  of  2,400 
acres  of  mixed  bottom  land  to  compensate  for  the  so-called  losses 
of  fish  and  wildlife  habitat  directly  attributable  to  the  project.. 

We  wish  to  go  on  record  stating  that  the  City  of  Chaska  cannot 
and  will  not  provide  2,400  acres  of  mixed  bottom  land  for  the 
following  reasons.  First,  the  acquisition  of  lands  and  right-of- 
way  is  a  local  financial  responsibility.  The  City  of  Chaska 
:annot  afford  to  acquire  2,400  acres  of  land  in  addition  to  what 
La  now  being  acquired  for  open  space  and  park  purposes.  Second, 
the  proposed  project  directly  affects  no  more  than  40  acres  of  . 
land  for  construction  purposes  as  we  understand  it.  We  fail  to 
see  how  this  project  involving  40  acres  of  land  directly  by  providing 
two  diversion  channels  in  the  southerly  part  of  our  community  will 
adversely  affect  2,400  acres  of  any  kind  of  land.  Third,  we 
would  like  to  point  out  that  much  of  the  land  upstream  from 
the  diversion  project  is  owned  by  the  Jonathan  Development  Corporation 
which  has  a  twenty  year  contract  with  the  Department  of  Housing 
and  Urban  Development  to  develop  a  new  town  on  this  property.  The 
Development  Company  is  committed  to  plans  approved  by  H.  U.  D. 
which  will  require  approximately  30J»  of  all  of  their  land  to_^ 
remain  in  open  space  and  natural  conditions.  The  remaining  70p 
of  their  land  will  be  developed  over  a  twenty  year  period  under 
the  contract  with  H.  U.  D.  Consequently  the  storm  run-off  in  this 
area  will  continue  to  grow  in  magnitude,  and  areas  would  be  drained 


because  of  the  urban  development  of  the  land.  The  proposed 
project  In  no  way  encourages  the  development  or  drainage  of 
this  land.  Rather  it  is-  a  project  to  protect  the  southern  part 
of  the  community  from  a  rapid  run-off  due  to  development  of  the 
land  which  was  planned  long  before  this  project  was  initiated. 

Fourth,  we  would  like  to  point  out  that  the  City  of  Chaska  is 
purchasing  500  acres  of  land  for  open  space  and  park  use.  Part 
of  these  500  acres  is  to  be  along  the  proposed  diversion  projects 
We  are  purchasing  this  property  with  the  aid  of  a  $560,000.00 
grant  from  the  Department  of  Housing  and  Urban  Development  and  a 
$190,000.00  grant  from  the  State  of  Minnesota.  In  addition  the 
citizens  of  Chaska  have  approved  a  bond  referendum  in  the  amount 
of  $260,000.00  to  provide  the  local  share  of  the  park  acquisition 
costs.  We  feel  that  with  the  acquisition  of  the  city  property 
in  the  south  end  and  the  committment  of  the  Jonathan  Development- 
Corporation  to  keep  30?6  of  it's  land  open  and  under  natural 
conditions  in  the  northern  part  of  the  community,  that  we  are 
more  than  providing  reasonable  requirements  for  fish  and  wildlife 
habitat. 


We  would  also  like  to  point  out  that  the  Minnesota  Department  of 
Natural  Resources  has  also  reviewed  the  project. and  has  no 
objections  to  the  project  from  an  environmental  stand  point. 

Based  on  the  above  stated  reasons  we  feel  the  requirement  to 
purchase  an  additional  2,400  acres  of  mixed  bottom  land  and 
the  objections  listed  by  Mr.  Roberts  in  his  letter  are  without 
foundation.  We  feel  the  objections  and  recommendations  listed 
by  the  Bureau  of  Sport  Fisheries  and  Wildlife  are  not  applicable 
to  our  project. 


Reject  fully  youj^,  ^ 

EdgSy F.  Ziell'lr^.  D.  S. 
Maysr 


eci  Congressman  Anchor  Nelson 


CITY  OF  CHASKA 
CARVER  COUNTY,  MINNESOTA 

RESOLUTION 


Date:  March  18.  1974 
Motion  by  Alderman  Born 


Resolution  No.  74-6 
Seconded  by  Councilman 


Alderman  Siewert 


WHEREAS,  pursuant  to  Resolution  73-41,  dated  June  12,  1973,  the 
City  of  Chaska  did  provide  the  necessary  assurances  to  the  Corps  of  Engineers, 

U.S.  Army,  regarding  the  local  participation  and  responsibility  relative  to 
the  Interim  Survey  Report,  Minnesota  River  at  Chaska,  Minnesota,  for  Flood 
Contro;  and 

WHEREAS,  the  City  of  Chaska  has  now  been  Informed,  and  has  been  made 
aware  of,  the  fact  that  any  control  structure,  bridge,  or  other  device  determined 
necessary  on  State  Trunk  Highway  No.  41  at  the  Intersection  of  said  State  Trunk 
Highway  No.  41  and  the  Chaska  East  Creek  will,  of  necessity,  be  of  local 
responsibility; 

NOW,  THEREFORE.  BE  IT  RESOLVED,  by  the  City  Council  of  the  City  of  Chaska, 


Minnesota,  as  follows: 

1.  The  City  Council  of  the  City  of  Chaska,  Minnesota,  does  hereby 
recognize  that  any  control  structure,  bridge,  or  other  device  deemed  necessary 
by  the  Corps  of  Engineers,  U.S.  Army,  to  be  constructed  at  the  Intersection  of 
State  Trunk  Highway  No.  41  and  Chaska  East  Creek  relative  to  the  flood  control 
project  undertaken  by  the  Corps  of  Engineers,  U.S.  Army,  shall  be  considered  an 
Item  of  local  responsibility. 

2.  The  City  Council  of  the  City  of  Chaska,  Minnesota,  does  hereby 


In  all  respects  reaffirm  Resolution  No.  73-41,  dated  June  12,  1973. 

Passed  and  adopted  by  the  City  Council  of /he  City  of  Ch 
this  18th  day  of  March  1974.  £ 


Attest:  /*/  Shirley  »rwn 


i 


City  Clerk 


ATTACHMENT  1 


MINNESOTA  RIVER,  CHASKA,  MINNESOTA 


Information  Called  for  by 
Senate  Resolution  1U8,  85th  Congress 
Adopted  28  January  1958 


1.  PROPOSED  PROJECT 

The  proposed  project  provides  for  construction  of  a  flood  bypass 
channel  on  East  Creek,  a  diversion  channel  on  Chaska  Creek,  upgrading 
and  extension  of  the  pi .j sent  Minnesota  River  levee,  and  Installation  of 
adequate  interior  drainage  facilities.  Principle  project  features  in¬ 
clude  approximately  2  miles  of  riprapped  channel,  0.1  mile  of  concrete- 
lined  channel,  1.1  idles  of  upgraded  levee,  0.6  mile  of  nev  levee,  four 
pumping  stations,  interceptor  severs  and  ditches  for  interior  drainage, 
*nd  a  sound  program  for  controlling  land  use  and  development  in  remaining 
floodplain  areas  in  accordance  vith  State  lav.  A  recreation  trail  system 
and  other  aesthetic  treatment  measures  are  also  included  in  the  proposed 
plan.  The  project  would  be  designed  to  provide  protection  against  the 
estimated  intermediate  regional  flood  from  East  Creek,  Chaska  Creek  and 
the  Minnesota  River.  The  project  vould  have  an  estimated  economic  life 
of  100  years. 

2.  PROJECT  COST 

The  estimated  first  costs  of  the  proposed  project,  based  on  price 
levels  prevailing  in  February  1973.  are  as  follows: 

Federal  $8,014,000 

Non-Federal  1.529.000 

Total  9,543,000 

3.  AVERAGE  ANNUAL  COSTS  AND  BENEFITS 

Average  annual  costs  for  the  proposed  project  have  been  computed 
for  assumed  economic  lives  of  50  years  and  100  years  and  are  based 
on  an  Interest  rate  of  5  5/8  percent.  Flood  control  tangible  benefits 
attributable  to  the  proposed  project  have  been  estimated  for  periods 
of  50  years  and  100  years.  A  summary  of  the  annual  charges,  benefits, 
and  benefit-cost  ratios  follows : 
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Economic  life  of  project 
50  years  100  years 


Federal  annual  charges 


Capital  costs 

Maintenance,  operation  and  major 

$505,000 

$475,000 

replacements 

— 

Total  Federal  annual  charges 

505,000 

475,000 

Non-Federal  annual  charges 

Capital  costs 

Maintenance,  operation  and  major 

92,000 

86,000 

replacements 

18,000 

18,000 

Total  non-Federal  annual  charges 

110,000 

104,000 

Total  average  annual  charges 

615,000 

579,000 

Total  average  annual  benefits 

742,000 

771,000 

Ratio  of  benefits  to  costs 

1.2 

1.3 

U.  ALTERNATIVE  PROJECTS 


All  of  the  various  means  of  reducing  flood  damages  including  both  non- 
structural  and  structural  alternatives  and  combinations  of  these  measures 
were  systematically  analyzed  and  compared  for  Chaska.  Because  of  the  existing 
vast  developments  that  would  have  to  be  relocated  in  Chaska,  permanent  evacua¬ 
tion  was  found  to  be  totally  impracticable  and  socially  unacceptable.  Other 
nonstructural  techniques  including  flood  proofing,  flood  warning,  flood 
insurance  and  floodplain  regulation  by  themselves  would  not  significantly 
reduce  flood  damages  in  the  city.  However,  floodplain  regulation  in  accordance 
with  State  law  was  considered  further  as  a  supplement  to  possible  structural 
measures.  Of  the  fourteen  structural  alternatives  considered,  which  included 
combinations  of  reservoirs,  levees,  channel  improvement,  channel  diversion, 
and  flood  bypass  channels ,  three  plans  were  identified  as  best  meeting  the 
flood  control  needs  at  Chaska.  These  are  the  proposed  plan  as  described  in 
paragraph  1;  channel  improvements  on  the  two  creeks  In  combination  with 
upgrading  and  extending  the  existing  levee  system ;  and  a  plan  incorporating 
a  system  of  four  upstream  reservoirs  in  combination  with  the  flood  bypass 
channel,  a  channel  diversion  and  the  levee  upgrading  and  extension.  The  pro¬ 
posed  plan  is  preferred  by  the  residents  of  Chaska  and  is  the  most  economi¬ 
cally  favorable.  Environmentally,  the  proposed  plan  ranked  second  only  to 
the  plan  which  includes  the  four  upstream  reservoirs.  Thus,  the  proposed 
plan  was  selected  as  the  best  of  the  considered  alternatives. 
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5.  DISCUSSION 


The  study  verifies  the  existence  of  a  severe  flood  problem  in 
Chaska  vhere  some  540  residences,  kj  businesses  and  industries,  three 
public  buildings,  the  city  water  supply  and  sanitary  system,  streets, 
roads  and  public  utilities  are  directly  affected  by  flooding  of  the  two 
creeks  and  the  Minnesota  River.  Damages  estimated  at  $4  million 
would  result  from  the  intermediate  regional  flood  under  present  conditions. 
Of  even  greater  significance,  the  investigation  has  shown  that  a 
substantial  loss  of  life  could  occur  at  Chaska  as  a  result  of  either 
failure  of  the  existing  emergency  levee  system  or  potential  catastrophic 
consequences  of  an  intense  rainstorm  in  the  East  Creek  watershed. 

6.  During  the  planning  process  an  intensive  investigation  in  cooperation 
with  the  city  officials,  Chaska  Citizens  Advisory  Committee  and  State  and 
Federal  interests  led  to  development  of  a  floodplain  management  plan 
which  incorporates  both  nonstructural  and  structural  measures.  Three 
basic  objectives  guided  the  study  including  national  economic  efficiency, 
environmental  quality  and  social  well-being.  The  recommended  plan  was 
found  to  best  satisfy  the  three  planning  objectives  and  to  meet  the  water 
and  related  land  resources  needs  of  Chaska. 
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